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STUDIES IN INDIAN SUGAKCANES. No. h 


PUNJAB CANKS. 

BY 

V. A. UAHBEH, Sc. 1)., 

Govern went Svgarcave Expert, 

Introduction. • 

The multitiulo of varietios and complicated synonymy of the 
Indian sugarcanes, together with the frequent slight variations in 
the same cane in different localities, make a comprehensive study 
of these canes one of peculiar difficulty. It has been deemed advis- 
able to commence with those of an isolated, more or less circum- 
scribed area. The Punjab sugarcane tract is situated at the north- 
western end of the great submontane cane-growing area of Nortli 
India extending from Assam and Bihar almost to Kashmir. In 
this tract large classes of canes are either ruled out by inclemency 
of climate or represented by solitary examples, the shortness of 
ihc period of growth and the incidence of frost being limiting factors. 
We have, thus, collected in the Punjab the smallest and hardiest 
knes in India. They would also appear to be among the most 
primitive in the world and show marked resemblances to some of 
|he wild grasses of the genus Saochamm in the same region. The 
|;udy of the Punjab canes has, then, this further interest that it 
Is admissible to compare some of the most primitive canes with 
l^ild forms, in the hope of solving the interesting problem of the 
^igin of the sugarcane, at present found wild in no part of the world, 
f The Gurdaspiir District of the Punjab has had most attention 
paid to it because of the existence of a Government Farm there 
land a collection of varieties of sugarcane grown on it for the last 
two or three years. This has been a fortunate circumstance, 

1 
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because it would appear that the two chief cancs of this district, 
the Katlifh and Dhaulu^ are the ones which most closely resemble 
Saccharum Sfontaneum^ Kahi or Kam grass, in the general trend 
of the morphological characters which form the basis of this paper. 
With the inflorescence we shall have nothing to do, as it is extremely 
rare that these varieties flower, but the stems and foliage have 
received a very careful analysis. I am told that there is a local 
tradition that Katha has arisen from Kahi. This may be due either 
to the obvious likeness between the two or to the actual handing 
down through many generations of the story of the selection of some 
form oi ‘Kaki with enough sugar content to make it worth while 
to give it intensive cultivation. There is no doubt that Saccharum 
spontaneum (Tamil, Kurivi Naaml) responds very quickly to 
cultivation, and this has been demonstrated in the plants grown 
at Coimbatore. Furthermore, it is an interesting fact that, while 
Dhaulu and Katha are separable by a number of minute diflerences, 
the specimens of S. spontaneim tlmfi far examined appear sometimes 
to take after one and sometimes after the other of these two varie- 
ties of cultivated cane. Thus the stems of the grass are some- 
times red and sometimes yellow, sometimes as thick as Katha or 
extremely thm ; the plants may be prostrate or erect, the leaves 
narrow or broadish and the leaf sheaths spiny or smooth. The 
circlet of hairs is abundant or nearly absent ; the buds vary from 
densely hairy to almost glabrous, from small and low down on the 
joint, to elongated and very high up, and so forth. This variability 
of the wild form as contrasted with the rigid inheritance of minute 
characters by the cultivated types is not difficult to understand. 
While the former is regularly propagated by seed, and is widely 
distributed throughout the different climates and geographical tracts 
of India, the two typical Gurdaspiir canes have probably been grown 
in this locahty for many centuries, and have always, to all appearance, 
been reproduced from cuttings, thus securing the continuance of the 
special morphological characters of their first seedling parent. 
An abnost exact analogy is met with in the wild and cultivated 
peppers of South India. From a detailed study of the many varie- 
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ties present in the pepper topes of the Wynaad, together \vitli that 
of the whole of the wild forms of the Peninsula, it has lioo*n shown 
that many of the permanent types of cultivated pepper, such as 
Bahmcotla, KallivaUl, C her iakodi have exact analogues in the 
examples of wild Piper nigrum collected on the Malabar Ghautsd 
There is a common belief that the cultivated pepper lias arisen 
from the wild or jungle pepper of this region, and, what is again 
SGiiking, it has been sliown that, for tlio production of seed, it is 
of prime importance that there should bo an abundance of open 
anthers, a fact tliat is being made use of in the production of seedling 
eanes at Coimbatore. Very few analyses liave as yet been made 
of the juice of Saccharum sponfaneum, 'but two seedlings raised 
from the same parent gave, on analysis, nearly three and nearly 
five per cent, of sucrose in the juice, besides varying greatly in 
habit and many other particulars. Two other facts may be 
mentioned as bearing upon the close relationship of the cultivated 
forms with SaccJiarmn sponianeum. The two classes liavc been 
proved to be perfectly fertile inter se and numerous crosses liave 
been raised with wild father and cultivated mother ; and, secondly^ 
among the seedlings of the indigenous Indian canes, there are 
occasional forms which w'ould appear to '' throw back to such an 
extent that their similarity to Saccharum spontanenm is perfectly 
obvious. Seven such cases wore met with in 180 seedlings of 
Kaanal raised at Coimbatore in 1912-13, but it is not certain that 
the arrow^s of this cane w^re selfed. 

The full study of the relationship of the Punjab canes with 
those of other parts of India lias not yet been made, but it would 
appear that Bhaulu and Katha^ tliemselves only differing in various 
small particulars, are connected with tw'o series of canes gradually 
becoming thicker and more divergent as we arrive at better cane- 
growing conditions towards the south-east. Thus, related to 
Katha, we have Lain, Karisar, Chin or Chunnee, Baraulcha and 
Saretha, this series not apparently extending beyond the western 

1 Barber, C. A, “ Thy Varieties of Cuitivatecl Pepper,” Bull, 111, oO, Deparlmcnl of 
Agmultuu, Madras, 1906. 
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parts d the United Provinces. From Dhmilu oj Gurdo^r we 
have a much more extended series, commencing with the DJiauh oj 
TAidhiam and Jullunder, termed ** Dhaulu of Philhiir ” for 
convenience, and passing through Dhaur, Bodi, etc., to the great 
Rheora or Mango group, including many short thick canes typically 
present in Bihar. From certain morphological peculiarities it 
seems to me not impossible that this latter group forms a step 
between the indigenous canes of India and some of the thicker, 
cultivated, forms of the tropics, all traces of whose origin are at 
present, otherwise, lost in obscurity. 

In these speculations it is however only right to point out 
that there are several tracts in India in which the desP or indi- 
genous canes have not as yet been studied. For instance, the 
solitary cane of the Central Provinces that I have seen, Bathai or 
Barahi, is obviously a cane closely related to Katka, which may 
have been brought down from the Punjab along the ordinary lines 
of migration. Then, there is the Nargori group of Bihar which, 
although evidently primitive, I cannot at present place. Less 
difficulty is likely to be experienced in regard to the occasional 
sporadic desi canes of South India, such as the Naanal of Madras 
and Cheni of Mysore. In no part of India which I have visited is 
the general facies of the canes of such a primitive character as in 
the Punjab, the smaller canes in other regions being rather the 
exception than the rule, 

Sharply contrasted with the above hypothesis of the origin of 
the sugarcane in the part of India least suited to its growth, is the 
idea usually in vogue that the cultivated sugarcane arose from some 
wild form at the head of the Bay of Bengal, in Cochin-China or in 
the Malay Archipelago^. 1 am not in a position to discuss the 
latter regions, nor are there any detailed descriptions of the wild 
Saccliarum8 there. But the absence of intermediate stages in 
Bengal between such possibly primitive canes and the thicker ones 

' It haa beejii fuurid comparatively easy to separate the indigenous canes of any part of 
India from those introduced from the tropical islands. Canes which lie between these two 
clas.scs do not come into conaideration in this paper. 

* I)e Candolle. Oriqifi of culiimted plantfi, 
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in general cultivation there suggests that, if this were the place 
of origin, the change from wild to cultivated foiins took place per 
saUum, a theory which requires a good deal more to be said for 
it than that of a gradual evolution. If, however, such canes were 
brought into being as would repay cultivation in this region, they 
would naturally creep along the base of the Himalayas in the sub- 
montane tract, where soil and moisture conditions would permit 
of the crop being grown without irrigation. But, the climate 
becoming constantly less suitable because of increasing cold and a 
shorter vegetative period, the canes would become uniformly 
smaller and more difficult to grow, until, in the Punjab, the limiting 
factor of moderately sharp frost would put a stop to further migra- 
tion and the canes would reach the lowest grade. Now such a 
migration is actually taking place every year. It is certainly true 
of and Jfanara, the latter cane, now found as far as Jiilluncler 

being, it is said, occasionally waped out by frost and, after such a 
year as 1908, only slowly reintroduced. A similar case is presented 
by a solitary representative of the canes of the Vansald 

^roup which readies its maximum in Bihar. By the long con- 
binuance of this interrupted migration we should ultimately get 
i series of frost -resistant or semi-frost -resistant canes of small 
size, exactly as we now meet tliem in the Gurdaspur District. ' 

Enough detailed information of the distribution of the desi 
3anes of India has not as yet been collected, to favour cither of 
these hypotheses to the exclusion of the other, but it is interesting 
bo keep the two points of view in mind and it is hoped that, as tune 
goes on and more regions are submitted to a careful study, a larger 
paass of facts will render possible a choice between assuming that 
the Punjab canes are direct descendants of some such form as Saccha- 
ruM spontamum and have given rise to the better canes of India, 
and that they are degenerate members of groups evolved elsewhere. 



Classes of canes met with in the Punjab. 

The period during which 1 have been able to study the Punjab 
canes has unfortunately been short. It consists of three visits, 
between March 1913 and January 1914, to the Government Farm 
at Gurdaspur. A considerable number of canes have been collected 
there during the last few years, and these form the basis of the 
descriptions. It is pretty certain however that, as time goes on, 
other forms will be added, and the list of local canes increased. 
For instance, since my last visit, Mr. Southern has made the 
important discovery that tlie Dhaidu of Gurdaspur is not the cane 
grown under that name in the Jiillunder and Ludhiana districts, 
and has sent samples of the latter to Coimbatore for examination. 
Any incompleteness of the list need not however deter one from 
describing those that have been examined, for, in order to detect 
such variations in the field, it is important that a full description 
of types should be at hand. The portion of the Punjab towards 
the United Provinces has not been at all fully explored and it is 
in this part that further varieties are likely to be found, but whether 
they are to be regarded as Punjab or United Provinces canes will 
depend on the opinion of the district agricultural ofEcers. I have 
to record my appreciation of the great interest that Mr. Southern 
has taken in the purely morphological work which I have been 
attempting to do, and of his help in every possible direction. 
Through the kindness of Mr. Southern and Mr. Baines, I have been 
able to place a certain amount of agricultural and chemical informa- 
tion in the first paragraph of the description of each cane. The 
paintings were mostly done on the spot by an artist lent by the 
authorities at Pusa, but a few were added by the artist of the 
Teaching Botanist at Coimbatore. The latter, whom I have trained 
myself, was also useful in making enlarged pen and ink sketches 
of my field drawings. I am responsible for the photographs. In 
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the latter the canes were placed on paper ruled with Ihn^ an inch 
apart, while, in the field, a bamboo is to be made out witli d mark at 
about 6 feet from the ground. 

The canes described in the present paper may be divided 
into the following classes : — 

( 1 ) Katlia, IMri, Thin to moderately thick canes 

with a brown colour largely diffused over the mature stems, heavily 
bloomed and therefore appearing pink or vinous or even violet, 
the brown skin showing strongly at the growth ring because of the 
absence of bloom there. These canes are closely allied to the Chin 
or Chunnee, Lain, Saretha of the north-western portion of the 
United Provinces, but do not seem to have any relations further 
east. They are also represented in the Ceiitral Provinces by Barhai 
and doubtless others will be found in the elevated regions of the, 
Deccan. The circlet of hairs at the node is strongly persistent 
in u.sually all the joints up the stem, the stems are cylindrical and 
straight, and the bud is small and rounded or pointed, reacliijig 
about the base of the gro\vth ring. 

(2) DMulic and Tertni o/ Gualaspur.—Ciin^^i sliglitly tlncker 
tlian Katha and differing from it in a series of minut(i cliaracters. 
There is a comparative absence of the brown colour, suggesting 
a colour variety. The stcjiis are glaucous green to clear bone 
yellow. The growth ring is marked, but of a light brown, and the 
circlet of hairs soon disappears entirely as \vc pass up the stern. 
Dhaulu in Gurdaspiir district is giYuvn on better land than Katha 
and is usually irrigated. 1 have at present met with no cane else- 
where belonging to this primitive class, but it appears to be related 
to the next. 

(3) Dhaulu of P/ri/hiur.—This cane shows suflicicnt resem- 
blance to Dhaulu of Gurdaspur to warrant the suggestion that it 
has arisen from it. Thin, tall canes of a glaucous green colour, 
with zig-zag joints, a wide root zone and a very indefinite growtJi 
ring. The leaf scar is descending instead of horizontal as in Kalha 
and Dhaulu of Gurdaspur, the circlet of hairs soon disappears under 
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the bud 'but is often traceable most of the way up at the back of 
the node. The bud is small and truncate, does not reach the growth 
ring and often only covers half the root zone. This cane appears to 
be almost identical with Bodi and Bhmr of the Meerut division and 
is an elongated, primitive form of the great Mango group of Rheora, 
Hemja, Burli, Kuswar, etc., of the United Provinces and Bihar. 
I have not met with canes of this class in other parts than those 
mentioned, and it probably docs not extend into South India, but 
collections are at present incomplete. 

(4) Kanara of Jullunder. — Bright green, soft canes much 
appreciated for chewing, often markedly oval in section, and appa- 
rently closely alhed to, if not identical with, the Kinar of Meerut. 
Leaves very narrow. The circlet of hairs is constantly present and 
well developed. The bud is small and often squared, and does not 
reach the growth ring. The latter is well defined. It is interesting 
to note that this cane appears to be grown in conjunction with 
Dhaula at Jullunder and, also, that Dhaur-Kinar is a constant 
mixture in Meerut. I am told that Kanara is occasionally com- 
pletely wiped out by frost and that fresh seed has to be imported 
from across the Jumna. It seems reasonable to assume therefore 
that it is a migrated Meerut cane. I have not met with this cane, 
which is primitive in several respects, elsewhere than in the Meerut 
mixture, but there are many of the United Provinces canes still to 
be examined and it is too soon to speak of its further relationships. 

(5) Kahn. — This cane stands by itself, in that it belongs to the 
Ganna class as contrasted with the Uhh cancs thus far mentioned. 
A thick, juicy cane with protruding nodes and swollen root zones. 
The circlet of hairs persists only as a remnant of few long hairs 
under the bud. The joints are markedly zig-zag and have a well 
defined shape, which may be called ovate campanulate in the 
median view. The bud is large, ovate, pointed and extends beyond 
the growth ring, and there is frequently a cushion at its base. Kaku 
obviously belongs to the Pansahi class of canes, in which may be 
mentioned Bikchan, Chgnia, Yuba, Maneria and Lata, It may be 
regarded as a migrant from the south-east. 



Morphological characters used in the description of the 

PUNJAB CANES. 

The list of characters dealt with in the descriptions is pro- 
fessedly far from complete. It is the result of a steady evolution 
in the study of the cane during the past year and a half, but omits 
certain characters recently noted. As there appeared to be no 
previous work done in this direction, I liave had to start from tlie 
beginning and, as a consequence, the distinguishing characters have 
fluctuated a good deal in value at different times. Tlie earlier 
canes examined (in the March visit) ap, on this account, very in- 
completely described in iny notes and the greater part of the des- 
cription depends on the visits of September 1913 and January 1914. 
And it is to be noted that, even now, the stability of the characters 
mentioned is by no means assured. I have, naturally, confined 
myself to characters which would appeal to a botanical morpho- 
logist, but am fully aware that there are wliole classes of field and 
mill characters of systematic importance which I have been quite 
unable to touch. Accurate figures for tillering, hardness of rind 
and its detachability, quantity of fibre, and other characters at the 
mill, mu.st be dealt with by officers constantly on the spot and in 
charge of the milling operations. 

It was hoped that, by growing canes at Coimbatore, a useful 
series of specimens would be obtainable whereby to check the 
observations made in the Punjab. Unfortunately, it has transpired 
that it is nearly as difficult to grow the North Indian canes on the 
Coimbatore Cane-breedmg Farm as it is to grow thick, tropical 
canes in the Punjab.^ In the former case, moisture and its avail- 
ability in the soil appear to be the limiting factors while, in the 
latter, frost and the length of the growing period detertnine the 

• This difficulty appears, I am happy to state, to hare been now overcome (Nor* 
emtfer 1914). 
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character of the growth. The further fact that the land at Coim- 
batore is at present alkaline as regards sugarcane growing may 
turn out to’ be of use, when it is possible to examine the Northern 
canes grown there, in testing the stability of the somewhat minute 
morphological differences which form the basis of the descriptions. 
The conditions of the two localities could hardly differ more widely, 
and the past year has been one of pronounced drought at Coim- 
batore, under 16 inches of rain having fallen in the twelve months. 
The descriptions of the cane contained in this paper have this ad- 
vantage, that the canes have all been grown at the same place 
(Gurdaspur Farm) under identical conditions and examined at the 
same time. I propose now to give a summary description of the 
characters observed as this will save a good deal of repetition and 
make the descriptions more easily understood. For illustrations of 
the characters I would refer to the drawings of the different canes. 



List of characters dealt with. 

1. General remarks as to distribution ; agricultural, and cue mi 

CAL CHARACTERS. 

2 . List of specimens examined. 

3. General characters of the variety. 

4. Cane measurements— 

Dead leaves at six months old. 

Lengtli of cane and of shoot after stripping the.se. 

Total length of cane and number of joints at six and ten months. 
Total length divided by average thickness at middle. 

Length of joints in different parts of the cane. 

Thickness of the cane at various points, 

5. Colour of Cane— 

General. 

Bloom. 

Growth ring. 

Boot zone. 

Blackening, 

Blushing. 

Scar line or band. 

Ivory markings, splitting. 

Groove markings, 

(i. Characters of the joint — 

Thickness, ovaincss in section. 

Length of mature joint (deducting' top), average longest, aveiagc 
shortest (basal). 

Shape viewed medially. 

Shape viewed laterally. 

Leaf scar and its ending, lyin. 

Circlet of hairs. 

Groove. 

Root zone. 

Growth ring. 
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7. Bub — 

Shooting, Bursting, etc. 

Size and Form. 

Origin and Cushion. 

Flanges. 

Bristles, Basal patches and Minute black hairs. 

8. Leafy shoot — 

Colour. 

Terminal tuft of leaves. 

Character of leaf ends. 

Number of terminal joints under 2" long. 

0. Leaf sheath — 

Length ; average longest. 

Colouring, Bloom, vSearious border and edges. 

Hairs on back and on edges. 

Clasping stem. 

Proportional width of sheath and lamina. 

Ligular processes. 

Ligule and hairs on its edge. 

10. Lamina— 

Width and length, average extremes, and proportion of these to one 
another. 

Channelling, etc. 

Transverse marks. 

Serrature. 

Proportional width of midiib to lamina. 



CHAllACTERS DEALT WITH. 


1. General remarks as to distribution and agricultural 

AND CHEMICAL CHARACTERS.^ 

For this section I am indebted to Messrs, Southern and 
Barnes who have studied these aspects of the question on the 
spot. The section is capable of considerable enlargement. This 
is especially so in that I have come to the conclusion that 
there is no character of the sugarcane so stable as that which 
can be observed by a study of the field as a whole, the tillering, 
erect ness, form of biinclhng. fall of leaves, angle of leaves to tlie 
stem, manner in which the ends of the leaves curve at different 
stages, blushing of the leaf sheath and stem on exposure, rooting 
and shooting, and any other marked peculiarity of gro\\ th — siicli are 
characters which can only be noted after a longer field study than 
has been possible. 

2. List of specimens examined. 

This I have considered to be necessary, because it may well 
be tliat canes of the same name, found in fresb localities, will differ 
in some particulars. Such varieties will be of considerable interest 
as, thereby, we may be able to make a better chain of evolution, 
such as tha,t hinted at in the Introduction, and will be of obvious 
use in testing the validity of the theories advanced regarding the 
origin of the sugarcane. 

3. General characters of the variety. 

This is intended to form a summary of the cane characters for 
general use. For instance, it may be of value in any doubtful 
case where an officer is touring arid has not the opportunity of 
making a detailed study. 
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4. Cane measurements. 

The subject of cane measurements is at present in a state of 
flux, as it has not been possible to determine how many canes 
should be examined in each case to obtain a fair average. 
Obviously, it is highly important that the specimens should 
be selected with great care, and the method adopted has been to 
take average mature canes from various parts throughout the 
field. The measurements taken during the September visit were 
confined to six cane shoots. This number will probably turn 
out to be insufficient. In January, 20 canes were measured and 
it is hoped that this number will prove ample, for the labour 
is excessive, not only in making the actual observations but in 
working out the averages. As will be seen from the note attached, 
these measurements of 20 canes have brought out some interesting 
facts. As regards the length of the joints in different parts of the 
cane, the canes in the field may be divided into two classes, and it 
is possible that this will ultimately be extended to the measurements 
recorded of other parts. The following are the numbers and mea- 
surements at present considered to be of varietal importance:-- 

(1) Number of dead leaves at six months old. 

(2) Length of cane and shoot after stripping these. — These com- 
bined should, it is anticipated, give some criteria as to the rate of 
growth and rapidity of maturing of the different canes. It is 
seen that the more typically indigenous forms of the Punjab 
mature much more rapidly than such as appear to have been 
introduced from further east, where the conditions of growth are 
more favourable in a longer growing season. 

(3) Total length of cam at six and ten months after stripping 
all the leaves, and the number of the joints in each case. 

One of the most surprising features brought out by these 
measurements is the small growth in length and few joints added 
after, say, September. The canes are, to all intents and purposes, 
fully formed in this month. 
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( 4 ) Total lenglii of cane dii'id^^d hfj avemge thickness at middle, 
It hoped that the figure thus obtained will serve q,s a sort 

of index to the character of the cane. The tall thin canes charac- 
teristic of the Punjab will presumably, have a very different figure 
from the thicker introduced ones . Thus Katha, Dhaula of Gnrdgspnr 
and Tereru have index figures 150, 142 and 150, respectively; 
Kansai' has 109 ; Lalrt 81, Kanara 85, Kahu (tliicker Ganna cane) 
74; DhaHlu oj PhiUanr (an elongated /^/^cora-liki' cane) 97, 

(5) Length oj Joints in different parts , — At six months, only six 
canes were measured, but 20 were measured at ten months, wheji 
the cane was practically mature and growth had ceased. 41ie 
curves obtained for these measurements have, as already men- 
biojied, led to interesting results whicli will be furthei’ elaborated 
in a special note below. 


(G) Thichiess oj the cane at various poinls.-~niQ method finally 
adopted has been to measure the lowest joint, tlie middle one ami 
the uppermost mature one. Sufficient numbers iiave not as yet 
been accumulated to draw any general conchisio]i, but it is probable 
that useful differentiating characters may ultimately be obtained 
from these measurements. Tlie Punjab canes are, generally, 
characterised ]>y considerable uniformity ail the way up. 


5. CoLOUE OF CANE. 


This has always been recognised as an important differential 
character in canes. In fact, all previous classifications, with whicli 
I am acquainted, use colour, whether green or yellow, red 
ash-coloured, .striped, etc., for the main divisions. That\hi.s 
IS unsatisfactory is at once seen from the fact that the same 
^00 has been seen with green, red and striped canes on it.* 
iirthermore, the colour of a cane changes very rapidly under dif- 
Eerent conditions, the Kahdai Boothan, a glaucous yellow cane of 
Loimbatore, developing a fine claret in Pusa, But colour is, none 
character, and the canes grown long in any 
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locality, assume quite definite tints which are of use in rapidly 
separating them at the mill. Thus the Dkaulu of Philhur was at 
once distinguished in the Kanara plot in Gurdaspur Farm in Janu« 
ary last, the canes being glaucous green instead of full green, and 
this led to the interesting discovery reported above that the Dhaulu 
of Gurdaspur is an entirely different cane from the Dliaulu grown 
further east in the Punjab. Colour is therefore always carefully 
noted. 

Bloom is the layer of waxy hairs or scales which is met with 
in most canes, best developed at the top of the joints and there 
called the bhou^i hand, but descending over the joint to a greater 
or less degree and influencing the general colour of the stem. Thus, 
when the skin is green the bloom renders it glaucous green, when 
tlie skin is brown the canes become tinged with a vinous or violet 
colour according to the relative strength of colour and bloom ; 
a green stem without bloom gives a grass-green cane and so on. 

The colour of the {irowth ring and root zone {see below) are also 
often characteristic. The former is rarely bloomed and thus usually 
stands out as a marked layer, especially in the canes of the Kaiha 
alliance where the skin becomes brown at maturity. The root 
zone is often bloomed and, usually yellow in these canes, becomes 
cream coloured. 

Blackening, as if a layer of soot were spread over the joint, 
is due to the growth of a superficial fungus on the bloom (kindly 
examined for me by Mr. McRae, the Madras Government Mycolo- 
gist). This discoloration occurs chiefly at the upper parts of the 
joint where the bloom is thickest. Incipient blackening often 
obscures tbe normal cane coloration. 

Blushing is shown where the canes are tinged on exposure, 
e.g., where the leaf sheaths separate and one side of the joint is 
visible. The Punjab canes differ a good deal in this character, 
those of the Kaiha alliance hardly showing any change, while the 
Dhaulu section are readily tinged with red or vmlet. This leads 
to a curious paradox. The Kai/ia canes are glaucous green at six 
months old but various shades of brown or violet when mature, 
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ill fact the Katha cane is classified as a red '' cane. And yet, at 
six months, the Dhaula is a “ red ’’ cane because of blushing violet 
and the Katha green because it does not blush. There is another 
form of coloration which has been insufficiently studied, namely, 
the tinge taken on by canes after being cut. Dhaulu, and especially 
Kanara^ are seen, after a day or two, to be of brilliant pink red, 
while there is little change in Katha. What relation this change of 
colour in the cut cane has to blushing in the field is not quite clear, 
for I find that I have not iioted blushing in Kamra in the field, 
although DJiaulu readily turns violet. 

Scar hand and scar Ime. — These marks are somewhat difficult 
to describe, but in certain canes a sharp, dark -brown line is seen 
immediately under the scar left by the fallen leaves. This line is 
above the bloom band. In others no definite line is, seen, but a 
broader, less defined, greyish or brownish hand, so that the bloom 
layer does not reach the leaf scar at the top of the joint. This 
is one of the differences between Dhaalu of Gurdas'pur and Katka 
and would appear to have some connection with the circlet of hairs 
(see below) which is strongly present in the latter and very soon 
disappears in the former. In some examples the scar band is seen 
to be rough with minute hairs, or at any rate puberulous, and it 
may be that this roughness interferes with the deposit of bloom at 
this place. 

Ivory markings. — This is the name given to the thin dark lines 
seen on the joints of so many canes. Although variable under 
different conditions, they are undoubtedly of diagnostic value. 
Sections through the epidermis show that these lines are in reality 
small splits and they are frequently accompanied by the formation 
of large, thick-walled cells below, as if placed there to prevent the 
deepening of the split or the entrance of fungus spores. The term 
has been used because of the resemblance of these lines to the mark- 
ings on old ivory, but it is not very satisfactory. The ivory mark- 
ings are often seen, in the Punjab canes, to give rise to visible 
splits in the rind, especially in the younger upper joints, and such 
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splits differ from tte larger, deeper ones of other canes. The 
ivory markings differ as to their position on the joint. There are 
two main classes of arrangement in the Punjab canes. In some 
canes, such as Dkaulu of Giirdasfur and TererUi the markings are 
chiefly confined to the middle oithe joint and do not cross the bloom 
band ; in others, Katka and DJiuulu of Phillaur, they are commonest 
in the upper part of the joint and frequently cross the bloom band 
as small splits. In a good many canes they are present on the root 
zone, especially in lower, older joints. Not uncommonly ivory 
markings appear on a certain upper young joint in quantity, 
although hardly present elsewhere on the cane, and it is surprising 
how uniformly this occurs in the different canes of a plot. The signi- 
ficance of this is not understood. Cases have been noted where a 
cane without ivory markings in its normal habitat becomes covered 
by them when grown in another place, thus detracting from their 
value as a morphological character, and this is partly the reason 
why I have taken DJiaulu of Giirdasf ur and Tereru to be really the 
same variety under different conditions. 

The Groove markings (see below) are sometimes of peculiar 
character. The groove would seem to hold a position within the 
leaf-sheath to which minute organisms find easy access, but the 
causes of markings there have still to be worked out. A very 
common marking is a series of minute rounded bodies, brown at 
first but ultimately forming a harsh, black incrustation. It may 
be that these bodies are due to punctures by mites, but this point 
has not proved easy of detenninatioii. They are markedly present 
on many samples of Sacchanm spontaneim^ {KaU, Kans grass). 
Another marking is of a red brown colour and, under the lens, is 
seen to consist of a series of fine parallel lines of a brown red colour. 
And it is a curious circumstance that these red marks arc not found 
in canes of the Dhaulu alliance while they are constantly present 
in all Katha canes. No idea has been formed as to their cause. 

6. Characters of the joint. 

I have found it convenient to make this popular term equi- 
valent to the Botanical term “ intemode,” the portion of the stem 
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betweeif two leaf-scars. It is never used as meaning the node, 
hut includes the bud with the portion of stem above it as ’far as 
the next leaf-scar. 

Thickness, The thickness of the cane has already 

been partially dealt with. But the measurements taken for the 
cane in general only deal with the comparative thickness in different 
parts, in fact the shape of the cane as a whole. In the earlier 
observations the joint itself was measured by calipers at various 
points, to wit, the leaf-scar, the root zone, the grovdli ring and the 
middle and top of the joint. But this has now been largely given 
up and, instead, the thickness has been taken in the middle of the joint in 
two directions at right angles to one another. Such measurements 
have demonstrated that the stem of the sugarcane is constantly 
oval in section, being narrower from side to side (laterally) than 
from back to front (medially). This is doubtless caused by the 
form of the shoot and the distichous arrangement of the loaves. 
But this slight ovalness can be ignored when comparing sueli canes 
as Kanara and Katha for, in the former, it can be seen at a glance 
that the cane is oval, whereas in the latter it re(piires the careful 
measurements by calipers before this can be determined. Ovahwss 
therefore means, in the descriptions, sucli marked difference in 
the two measurements as can be readily detected by the eye. Chnes 
of the same variety vary sometimes a good deal in the thickness of 
the joints in different parts and, as an index of thickness, tlie middle 
of the cane has been chosen. At least twenty canes have been 
measured, excepting in the earlier examinations. Ovahicss is often 
noted as especially marked at the base of otherwise cylindrical 
canes and, more frequently still, in young swollen joints at the top. 
Such characters arc detailed where observed, and it is seen that 
varieties differ a good deal with regard to them. 

Length of mature joint ; average lomjesi and average shortest 
ihasal). — This is not easy to formulate, because it is difficult to 
determine in each case where the mature joints end. For the pur- 
pose of this paper, joints at the top, under two inches in length, 
have been ruled out as immattire, while all the basal joints have 
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been iiicluflecl. The results are thus the averages of fifteen to 
twenty joints of twenty canes, some four hundred joints, and it 
is hoped that this method will bring out the differences which unr 
doubt edly occur in cane varieties. Canes vary much in thickness 
and length of joint under different growth conditions, but the 
figures given in this paper refer to canes grown in the same place 
and under the same field conditions, with the solitary exception 
of the Dhmdu of Phillaur discovered after the last visit to the 
Punjab. 

Sha/pe vkwed medially. — This does not need much explanation. 
The point of view is with the bud in front, and this is termed the 
front of the joint, the other side, where the bud is absent, is termed 
the back. The thinner canes of Gurdaspur are generally long 
jointed and do not differ so much in the matter of shape as thicker 
ones, like Kahu or Kamra. And this fact will help ultimately to 
distinguish them from the canes of other parts of India. 

Shape viewed laterally, that is with the buds in two series right 
and left. There are characteristic thickenings in the joints of the 
sugarcane which are often very slightly developed in the Punjab 
canes. Kahu is an example of a cane with such thickenings well 
shown, and the relative development in different parts of the joint 
helps to distinguish the different canes. 

Leaf-scar and ending. Lip. — The leaf, when falling, does not 
come absolutely clear away, but leaves a narrow ridge behind. 
This is termed the leaf-scar, and is seen to be either horizontal, 
when viewed from the side, or descending towards the bud, and 
this difference is of considerable importance in cane classification. 
Dhaidu of Phillaur is, for instance, at once distinguished from Dhaulu 
of Gwrdaspiir by this character, the former having markedly descend- 
ing leaf-scars which are horizontal in the latter. Sometimes a 
larger piece of the leaf-scar remains under the bud and this is termed 
the lip. The lip is not usually developed in the Punjab canes but 
forms a very marked feature in many others. The ending of the 
leaf-scar, being the outer end of the enveloping leaf-sheath, is some- 
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times marked. It is not usually met with in tlic Puujf^b canes 
except ii! Kahu but sufficed at once to separate Somhih at 
Gurdaspur, and thus to discover the wrong iiajuing of a cane called 
Malm on the Farm. In the cane mentioned (Bomhlle), it is markedly 
decurrent and dark in colour, forming a sharp line as if drawn by a 
pencil across the leaf-scar at the side, it is, therefore, included 
in the general description of the cane. 

Circlet of hairs.— i have been led to lay great stress upon tlie 
presence or absence of these hairs. If a young side shoot of the 
cane is carefully examined, it is seen that, when the leaves are torn 
off, a layer of dose, parallel, fine, silky hairs is present at each node, 
the hairs arising immediately below the leaf -scar. Wlicn, however, 
a thick tropical cane is examined these hairs are rarely observable, 
although occasionally a few may bo met with iji tlie basal joints. 
Many of the indigenous Indian canes have tiiese liairs very well 
developed right up the stem, and their presence seems to me to in- 
dicate a primitive stage in development. Their occurrence is pro- 
bably a “ youth character ” from their constant pre.senoc on the 
young side shoots. But the Indian canes vary much iJi the rela- 
tive persistence of the circlet of hairs. In Katha and itsallir^s and 
in Kamra they are seen all the way up the .stem, while in Dftaxlu 
of Gurdaspur they soon disappear as we proceed upwards. In 
Dkaiduof Phillaur they disappear at a very early .stage from imder 
the bud, but are often traceable all tlie way np at the back of the 
node. In Kahu, on the other hand, they arc only preserved as a 
few stiff long hairs under the bud. These differences are found to 
be fairly constant in any variety or indeed class, the circlet of hairs 
is always studied, and I have come to regard its relative persistence 
as a very important factor in classification. Such circlets or collans 
of hairs are often met with in grasses, and the wild Baa'harums 
differ a good deal among themselves. Observations on the circlet 
of hairs may turn out of considerable value in tracing the origin 
of cultivated canes. 

Groove, — This is the depression on the stem at the base of which 
the bud lies. It varies a good deal in different varieties and is 
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poorly fleveloped in the indigenous Punjab canes. In S(^e canes 
it is very strongly developed. 

Root zone. — This is the region at the base of the joint whence 
the roots arise in germinating canes. The incipient or resting root 
tips are seen as clear round dots, and are often arranged in regular 
rows one above another, the lowest always being the largest and 
often the first to emerge. The width of this zone varies a good 
deal in different varieties, Dhaulu of Phillaur showing its likeness 
to the Rheora group by having a very broad root zone. The shape 
also is often characteristic, in that the thinner Punjab canes generafi 
ly have flat root zones, even becoming thinner downwards, while 
Kanara and especially Kahu have protruding zones thickening 
hell-like downwards. The number, size and arrangement of the 
dots or eyes also vary a good deal. In SaceJmrum amndimceum 
there is a single row of widely separated root eyes, in Saccharum 
sjmUaneim we have two or three moderately distinct rows as in 
the case of Katha and Dhaulu of Gwdaspur. 

In Dhaulu of Phillaur the eyes are two to three deep, but it 
is often difficult to arrange them in rows, the lower ones being much 
larger and more distinct. The root eyes in Namalu and its allies 
in South India are very numerous and minute, as many as six or 
seven rows being sometimes seen. They also vary greatly in 
distinctness in different varieties. 

Growth ritw/.— This is the representative of that zone, often 
swollen, in grasses by whose activity fallen shoots raise themselves, 
a zone of permanently active tissue where rapid growth may take 
place on either side of the stem, a zone of intercalary meristem. 
That this function is performed in the cane can be seen in almost 
any field of Katha, Dhaulu ox Saretha, &iid in many other varieties, 
for, wherever the cane is curving, the growth rings are wider, and 
especially so on the lower side of the stem. But I have met with a 
number of cases where the growth ring does not appear to be very 
active, especially in the thicker canes of South India. Here severe 
curvatures of the stem are sometimes due to a direct bending 
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of the st>em above the giwvth ring. The growth ring is •situated 
immediately above the root zone, at the base of the joiift. It is 
usually devoid of bloom (although waxy scales are sometimes seen 
on it), even when the root zone is covered, and is thus frequently 
marked out by its colour, as in Katlia, Chiu, Snretha, Kausar, &c. 
In North Indian canes it usually has definite upper and lower 
boundaries, but in Dhanlii of Fhilhitr, it is often difficult to see 
it at all. This is even more so with Rheora and its allies, and in 
this respect they agree with most of the thick canes of the tropics. 

The grov\d>h ring is thus of considerable importance in classi- 
fication, and its study has led to the suggestion that, if the 
tropical canes are derived from indigenous Indian ones, it may be 
along the line of the shorter, thicker, broader-leafed Rheora 
group. 

7 . Bnu, 

From a study of these in many canes, I have been led to lay 
liigli value on the character of the bud in classi heat ion. Tliis is 
not to be wondered at when it is considered that tlie bud contains 
the characters of the shoot in embryo. I have had to invent 
various terms for the different parts, some of which may not 
be well chosen, but there lias not at present been time for a'thorough 
morphological study of the bud. The size, form, point of origin 
and vestiturc are the chief ways in wliich the buds of different 
varieties may be distinguished. 

S/iootinfj, Bursting .— cause of the shooting or emergence of 
the buds has not been properly studied at present. That it may 
have something to do with free percohition of moisture is suggested 
by the enormous development of this character in canes sent from 
Samalkota to Pusa, w'here unaccustomed ease was doubtless 
experienced by the roots in obtaining the water in the soil. But 
different canes vary much in the amount of shooting and, some of 
them in the place Avhere shooting takes place normally. Observa- 
tions on this phenomenon have not at present been possible in the 
canes described in this paper, and the matter has to be much more 
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carefully studied before any conclusion can be arrived at as to the 
permanence of the character under different conditions. 

Bursting is the term applied to the point at which the apex 
of the bud emerges. For determining this it is not necessary for 
the apex to have shot out, for the arrangement of the bud scales 
and their venation in the resting condition will give the necessary 
indications. As a general rule, elongated buds burst apically, 
whereas rounded or truncated buds emerge from the middle of the 
back, or dorsaliy. There are all stages between these two and the 
character of bursting is usually more or less constant, although 
the upper younger joints have more elongated buds, with the 
corresponding change in the point of emergence. 

SizBy Form^ ete.— Here, again, we meet with great diversity 
among cane varieties, whether Indian or tropical. The buds of 
Katha and Dhaulu of Gurdaspur are rather small, but they cover 
the root zone and extend upwards to the growth ring. In Dktulu 
of Phillaur, on the other hand, they are usually truncate and do 
not nearly reach the growth ring because of the broad root zone. 
In Kaku they arc very large and pointed and extend beyond the 
growth ring in most joints, while in Kamra they are rounded or 
squared and do not reach the growth ring, although the root zone 
is not broad. In Poouan, a thick South Indian cane, they are very 
small and rounded while in Kaludai Boothan they are broad 
and large, These and other characters of the buds are usually 
fairly constant for the variety and it is one of the most con- 
venient characters by which to determine doubtful canes at 
the mill. 

Origin and Cushion , — The buds are protected by the base of 
the leaf, termed the leaf-sheath, and in the growing shoots are 
completely hidden from the outside world. When the leaves are 
stripped, it is seen that the buds are usually placed immediately, 
above the leaf-scar and often partly covered by it. In other cases, 
however, as in Kaku and some upper joints of Dhatdu of Gurdaspur, 
they arise at some little ^istance above the leaf-scar. When this 
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occurs t^iere is aonietinies a small area between the bud jind the 
leaf-scar, more or less sharply marked ol! by two downward’cmwiiig 
lines, which is devoid of hairs or root eyes. This is termed the 
cushion, and it is typically developed in the Pansaki group of which 
Kahu is a member. 

Flanges.—Thc two opposing lowest bracts or bud scales general- 
ly have, on either side, scarious bordem which are termed flanges. 
These vary a good deal in different varieties. Their point of 
origin varies. In the elongated buds tlicy often arise low dowm 
and in the circular or truncated buds they usually arise above 
the middle. They are continued, as -a frequently dark-coloured 
margin, round the apex of the bud and arc theic cither pointed, 
rounded, truncated or even eniargiiiate, modifying the shape of the 
bud in this direction. In Namalu, a thick Coimbatore cane, they 
are produced into a long beaked process beyond the apex, in Kaludai 
Boothan they are very broad at the sides and often auriclcd, while 
in White Mauritius they are developed into two broad scarious 
wings which are very characteristic. 

Bristles, Basal patches, and Minute black hairs . — The vestituro 
of the bud is of considerable interest, although the exact homology 
of the different forms of hairs has not yet been worked olit. The 
flanges are more or less coated with stiff, long, straight haii-s, often 
projecting to a considerable distance beyond the apex of the bud. 
These are called Bristles. Sometimes there is a marked tuft at the 
[)ase of the flange, at other times the bristles are confined to the 
nner sides or to the edges. 

The sides of the bud below the origin of the flanges have hairs 
>f another kind. These, when typically developed, are arranged 
ii parallel lines and strongly recall the circlet of hairs, wdth which 
^hey are perhaps homologous. They are often white in colour 
md more or less crisped, very delicate and closely pressed to the 
iides of the bud. Their general direction is that of the nerves on 
5he scales and they not infrequently merge into a series of Jiairs 
m the veins. Sometimes they are continuous, on the other hand, 
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with the bristles of the flange or the tuft of these at its base. In 
many Varieties these Basal patches are poorly developed or even 
absent and sometimes their place is taken by a pubcrulousness or 
by minute black hairs. 

Minute black hairs are common on the bud in many varieties. 
They appear to be always present on Dkaulu of Gurdaspiir, while 
hardly ever observable on KcUka. They are usually most develoiied 
on the veins of the bud scales, at the apex of tlie bud or in the region 
of the basal patches, but they may also occur at any part of the 
bud. Such minute black hairs are a constant feature of the base 
of the leaf-sheath, between the veins, and are not infrequently 
found in the scar band, niaking it more dusky in colour, 

8. Leafy shoot. 

Observations oii this part of the cane have not been properly 
worked out. The colour, the arrangement of the leaves along 
the stem, the character of the leaf tip, the manner of cluster- 
ing at the end and other characters of the shoot, can only 
he studied in plants in full vigour, and the oppoit unity has 
not yet occurred for doing this thoroughly. The bunch of 
leaves at the end of the shoot is usually described under the term 
lermiml tuft, I have included in this the number of visible leaves 
arising on the last 2" of the shoot. The number of leaves in the 
terminal tuft is largely dependent on the rate of shortening of the 
end joints in the cane, because one leaf is borne at each node. Ac- 
cordingly, the lengths of the end joints of the cane are entered here, 
down to one-tenth of an inch, beyond which it has not been found 
safe to go. There is no doubt that canes vary much in the number 
of leaves in the terminal tuft, but a study of the figures obtained 
from the canes six and ten months old has made me cautions as 
to generalising. Taking the number of jdints to be passed from the 
apex before a two-inch length is reached, it is easy to see that there 
are a great many more in the older canes. In other words, the rate 
of growth ill length of the cane is greatly diminished. 
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9. Leaf-sheath. 

It is surprising how many characters of classilieafory im- 
portance can be drawn froin a study of the leaf-slicatli. This 
pait is homologous with the bud scales and there too we saw 
that f[iiite a nimiber of characters could be Jnade out with care- 
ful observation. Some of the (‘haracters Jiientioned below have 
not been fully studied but they are mentioned in the belief that 
they will ultimately prove useful. 

Lemjth^ avenuje lomjest. — The length of the leaf-sheatli, or lower 
sheathing portion of the leafjvaries n, good deal in dilTerent varieties. 
Thus, tlie sheath in Kahu and its allies is sliort, rarely (’xeet'ding 
10—11 inches, while that of the Rhcora group reaches ur even 
exceeds J5 inches. The average lengtli of tlu* slieatli has been 
taken of the six cancs examined at (Lirdaspur six months old. It 
is not possible to do this much later, as the older om\s rapidly 
become broken. But this method lias tlu' disadvantage that the 
rowing period has not ceased and, wliile. it lasts, then^ setuns to be a 
constant tendency towards the increase m length both of slieatli 
and lamina. The average longest is therefore added to the figures. 

ColouriiKj, Bloom, Scar ions border and cf/r/c.v.- TIk^ eoJouring 
of the ieaf-sheath has not been very uniformly noted in the vaik^ties. 
But the Kahu group show characteristic purple blot circs, possilrly 
due to a special fungus invasion. Tiie fact tliat (autain varieties 
of canes are attacked by special fungus or insect pests is constantly 
borne in on one, and there is a mass of work to be done in this direc- 
tion because such attacks are of olrvious classificatoiy valium The 
markings, lines, blotches on the leaf-sheath are probalrly a case in 
point. Bloom is often present on the leaf-slreath, iuit not always, 
and Katki and Dhaulu of Gtmlaspur differ in tliis respect. When 
tlie sheath is mature and commences to dry np, this usually happens 
along the edges ftrst. There is frecpiently a discontinuation between 
the lamina and leaf- sheath at the point of junction, the Ieaf-sheath 
being wider ; and thus the decay of the edges of the leaf -sheath 
is probably connected with disuse in no longer passing up water 
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to tiie l§iniina or with decay for lack of nutriment passii^g down- 
wards. "The different kinds of sugarcane differ remarkably in the 
early appearance of this dried up, scarious border and, although 
it is most often found in the thicker tropical canes, it is always well 
to note it. The edges, lastly, of the young leaf-sheath sometimes 
assume definite colour. In Dhaulii the edges soon become red 
brown while in the Kathd family they are more or less light coloured 
and transparent. 

Hairs on back and on edj/e.-— This includes, generally, the vesti- 
ture of the leaf-sheath, the inside being smooth and shining. Many 
of the sheaths are well armed with silicious spines variously distri- 
buted over the back ; all have minute hairs between the veins 
behind, so minute in most cases that they are a mere puberulous- 
ness, and these hairs are usually black below and white in the 
upper part of the sheath. There are tufts of long silky hairs on 
each side where the sheath joins the lamina. The development 
of these varies a good deal and they sometimes extend down the 
edge of the sheath for some distance. Besides this vestiture there 
are various kinds of roughnesses which have not been studied in 
the Punjab canes. 

Clasping stem, — This refers to the base of the leaf-sheath, 
where it is fixed to the stem. It is sometimes very wide, as in 
Katha, where it clasps the stem for one and a half times its 
circumference ; in Dhaulii, on the other hand, it is proportionately 
narrower and clasps the stem only for one and a quarter times its 
circumference. This is seen in the plates of these two canes. 

Proportional width of sheath and lamina at the point of junction, 
Ligular processes. — The relative width of lamina and sheath has 
been found to be of some importance in diagnosis, It is connected 
with the scarious border referred to above, but more especially with 
the ligular processes. As stated above, the sheath is usually 
wider than the lamina. If this excess is greater than 25 pet 
cent, there is usually an extension upwards of the sheath as a 
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separate outgro«i)h. This is called the Lujular process, and often 
occurs oftone side only, namely, the inner. The presence oi absencc 
of hgularprocesses, depending as it does on relative width of sheath 
and lamina, is a very useful character, and serves almost of itself 
to divide the Indian canes into sections. Thus, in the Pansahi 
group ligular processes rarely occur, whereas they are constantly 
present m the Katha-Chin group. Lhmihi of Gwdaspnr may be 
distinguished from Katha by the absence of the ligular process, 
and so forth. Sometimes the proccsse.s attain a very large size and 
are very striking features on the shoot. A recent seedling at Coim- 
batore has ligular processes over 61 inches long. As to their exact 
morphological value, after careful examination, I have come to 
the conclusion that they may equally well be called “ligular” 
and stipular but, because of the comparative absence of the 
latter organs in the Monocotyledons, and the fact that they are 
in direct continuation laterally with theligules, I have adopted the 
former term. They may, for the present, be considered as lateral 
expansion of the ligule. Thus they have nothing to do with the 
outgroivths of Oryzu, Ilordenm, etc., which are expansions of the 
base of the lamina, but are practically equivalent to the ligular 
expansions in Ammophh anmdimcea, with the middle part remain- 
ing short while the two sides have grown out, and are provided with 
fibrovascular bundles as in that case. 

Liguh, and hairs on its edge.~Thc ligule is the small scale-like 
.utgrowth on the ventral side, where the leaf-sheath and lamina 
initi^a constant feature of grass leaves. This varies a good deal 
ti its shape and development in the different varieties of canes but 
ick of time has prevented its careful study thus far. Both its 
pper and lower margins arc capable of considerable variations in 
utlme and, in general, it frequently has a lozenge-shaped wider 
lortion between extremely narrow wings. The edges are clothed 
rith a delicate fringe of setae, and these again vary a good deal, 
hey are usually small and closely arranged, but in Sonabile they 
re long and ciliate, while in the Kahu group they are poorly 
eveloped and frequently disappear early. 
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10. Lamina. 

This part of the cane has at present been incompletelj?' studied 
and several characters, since noted, have not been noted in the 
Punjab canes. The leaves of the North Indian canes dry up 
quickly towards the end of the season. Those at Aligarh hardly 
had a 'trace of green in them in January because of the dryness 
of this region, while those at Gurdaspur were yellow or straw 
coloured at the same time because of frost. As it was found 
impossible to make comparative observations on the foliage at 
this time of year, a special visit was paid to North India during 
the last rainy season and the characters here detailed are the result 
of that visit. 

Width and length, average extrenm, and profortion of these to 
one anoiker . — The width of the leaf in any variety or in any shoot 
of any variety is not constant. Well grown specimens will have 
a vastly different width of leaves from that in a meagre half starved 
plant. And in the same bush the leaves vary a good deal according 
to age, the period of growth and the activity of growth at any time. 
This renders the comparison of the width of leaves difficult and 
I have merely taken what appeared to me the general width and 
added to it the maximum observed. The same remarks apply to 
the length of the lamina, except that tins has been carefully measured 
in six shoots, to determine the form of curve presented by the 
increasing length of leaves from the base, and also to see if any 
relation could be traced between length of leaf and of sheath and 
thickness of joint. The figures taken have not yet been studied 
in these directions and are probably too few for any deductions to 
be made. Besides this, there was great difficulty in measuring the 
length of the lamina because the tips were so frequently injured 
and the lower leaves broken off, and numerous approximations had 
to be made. For these and other reasons, I have elected to take 
the extreme length and wdth for each case and, by dividing the 
former by the latter, have tried to get an index for the leaf, in 
exactly the same way as was done for the stem. A reference to the 
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figures, \vill show that the leaves of the Punjab canes are as a rule 
very natrow, rarely much exceeding one inch, and in Kxitha, as 
might be expected, falling a good deal short of this. Kahn stands 
out with a width of over 2 inches, a represeiitative of the broader- 
leafed Ganna canes. The index Rgnres I'ange from 59 for Katha 
to 23 for Kahu, chiefly due to difFercnces in ^\ndth, as there is no 
very great variation in the length of the leaf in the Punjab 
varieties. 

Cliamielling, c^c.—This refers to the way in which the base of 
the lamina is folded. In Katha it forms a well defined channel 
at the base, and this is coiistantly less evident as we proceed to rhe 
thicker canes. In 8aec]io)nnn s]mitaneum the cliannelling is a 
marked character. Under this heading might be included the 
character of the leaf edges, they being sometimes straight, sonu- 
times wavy, or indeed twisted at the base. The vestiture lias not 
been studied in these canes but there are many points in it worthy 
of note. This may be referred to in later descriptions. 

Oolour and transverse Here, again, observations are 

incomplete. The colour of the leaf is often an index to the health 
of the plant, deep green bei?:ig the sign of abundant Jiitrogenons 
assimilation. But there are also varietal differences. For instance, 
the leaves of Katha are more or less grey green or glaiicous'green and 
rather dark, whereas those of Dhaulu are of a much freslier green 
with less bloom. The transverse marks are seen dorsally at the 
base of the lamina on each side of the midrib. The lamina at this 
place is not infrequently bloomed and more or less devoid of the 
green colour of the leaf elsewhere. Sometinies there arc patches 
of colour, purples, browns, pinks predominating, but the North 
Indian canes do not show many of these more striking colorations 
and have not attracted much attention as a consecpicncc. 

Sefrature of the edge of the leaf, — As is only too well known, the 
edge of the cane leaf is provided with a series of close-set, silicioiis 
spines, all facing one way and capable of acting like an exceedingly 
sharp saw and causing severe cuts on the face and hands. An 
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attempt was made to study this feature, but the work came to a 
practical standstill by the discovery that, in any one leaf^. 'the form 
and arrangement of the spines varies with the part of the leaf in 
which the observation was made. It has now been decided to ex~ 
amine the hairs at the middle of the leaf only. Gare must be taken 
to select a leaf from which the spines have not been broken, as 
they are sometimes very fragile and the youngest unfolded leaf 
is often found to be most suitable. If still younger leaves are taken 
the hairs are undeveloped. There is no doubt that the harsh- 
ness and persistence of the spiny hairs on the edges of the leaves 
of canes vary a great deal in the different varieties, and the matter 
will be worked. at until some useful method can be evolved of 
putting these differences down. 

Proportional width oj lamina and midrib , — This has at present 
been incompletely studied. It is evident that narrow-leafed canes 
such as Katha differ very widely from the others in the relative! 
width of the midrib and the lamina, and the North Indian canes 
as a whole differ almost as much from the thick tropical canes 
met with further south. The plan adopted has been to take the 
proportional width of midrib to that of the whole lamina, at the 
base, and at distances of one inch, 6 inches, 12 inches and at the 
widest part of the lamina wherever that may be. These observa- 
tions have hardly been commenced, and it is proper to state that 
the measurements of foliage of the sugarcane generally are only 
here mentioned in order to indicate the lines on which it is proposed 
to work. 

For convenient reference, a summary of the measurements 
of the varieties dealt with in this, paper is appended (Table I). 
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Notj? the length of joint in different parts of the 
SOG ARCANE. 

The measurements of length of joint given in tliis paper are 
averages, in each variety, of six (‘anes six months old and twenty 
ten months old. They wore taken froni the same plots at Clur- 
daspiir Farm in September and January, with the solitary exception 
of Dhaulu where they were taken from different plots. It is unfor- 
tunate that only six canes were measured in the first period, but 
tliis was due to the fact that the real work of that visit was the 
study of foliage characters and more than six canes could uot be 
dealt with in the time at disposal. The number of canes necessary 
for a proper average of each (piantitative character has not as yet 
been determined. AYhile it is certain that six are not enough 
for relative length of joints, it is hoped that twenty may be ample, 
because the labour, as explained above, is excessive, not only in 
taking the measurements and tabulating them but in working 
out the averages.^ 

Curves were prepared of the averages of the lengths of the 
joints in different parts of the canes. But to prepare proper aver- 
ages turned out to be a very difficult and puzxling matter. The 
following plan was ultimately adopted. The average uuniber of 
joints was obtained and this formed the basis for each variety. 
Then the average lengths were taken of the joints, commencing 
with the lowest, and proceeding upwards until it became evident 
that some of the joints of the shorter canes were no longer mature. 
Then the reverse process was adopted and the lengths were averaged, 
commencing at the top joint, one-tenth of an inch long, and working 
downwards to the mature joints. The actual junction of these 
.two curves in the middle was .made a matter of compromise after 
studying the whole series, but care was taken to make the curve 
as uniform as possible at the point of junction. There are obvious 


’ It was not possible to commence tlje measnrementH at the very base of each shoot, 
but each cane was cut at ground level. There was im earthing up of the canes in tie 

Seld. 
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objections to this method/ but I would refer to the two series 
of figures given below for Lain canes (2) and (15) which bad 16 and 
25 joints respectively. A little study of these series will show that 
there are very considerable difficulties in the way of obtaining an 
average. 

Partly owing to these difficulties, the curves were very carefully 
worked out in different ways, and, at the time, it occurred to me 
that they might be published. But the insufficient number of 
measurements taken at six months made this inadvisable. In, 
however, comparing the two series it took very little time to note 
that all the varieties agreed in presenting some very curious ano- 
malies. 1 have chosen the Katha curves to illustrate these. 


r .i. ..f r/ 



It is seen that the six months cane starts with an average 
length of joint of i'\ while the ten months cane starts with a 2'" 
joint. The curve is therefore higher from the start for the ten 
months canes ; this continues Inarkedly for the first eight joints, 
when the two curves run more or less parallel ; at the eleventh 
joint the six months curve passes upwards, crosses the other curve 
and continues above it until the 20th joint when, with a very 


Reference ia invited to Table II. The plan adopted involves repealing some of the 
middle joints of the canes of Series (I) and omitting some of the middle joints in Series (11). 
Ihis has the effect of steepening the curves of Series (II) and flattening those of Series (I), 
both of which results are desirable. 
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quick A^scent, it again crosses the ten mouths curve and finishes. 
The latter parts of the two curves differ in that the ten 'months 
curve descends in a much more gradual manner. Siinilarly related 
curves were obtained in all the varieties examined, except DhanlH, 
but in this case the two sets of canes came from different plots 
and the results are not fairly comparable. 

In comparing the curves of these two periods of growth, there 
are three points which require explanation. (1) The terminal 
joints decrease in length much more slowly in the ton months canes. 
(2) there are comparatively few joints added during the period 
between September and January, and (3) the basal joints are eon* 
siderably longer in the older canes and the maximum length is 
much more quickly reached. 

The first point is, 1 think, easily oxplaijied, in that the six 
months canes were growing rapidly, and their end joints showed 
this in marked differences in length. On the other hand, growth 
had ceased in the ten months canes and the joiiits formed at this 
period remain practically stationary. Siicli leaves as are formed 
towards this period remain small and stunted, and arc frequently 
dried up by frost. The figures for the other varieties can be ob- 
tained from the Table of measurements preceding. In f^his table 
the numbers of joints at the ends, under two inches in length, are 
given for each variety at six and ten months, and exactly the 
same phenomenon is to be noted in each case. 

The explanation of the second point is, at first sight, easy 
enough, on the assumption that few joints are added after September. 
But a study of the figures more carefully shows that many 
terminal joints in the older canes must be considered new, or we 
have the curious anomaly that the terminal joints actually decrease 
in length with age. A similar difficulty is experienced when trying 
to explain the third point, for if the curves are comparable, it is 
obvious that the basal joints increase in length throughout the 
plant’s growth, ^uch an increase is, however, hardly possible, 
when one considers the mode of growth and maturing of the joints 
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of the cane, the hardness of the rind and the deposition, of waxy 
and silicons incrustations. 

There are thus obvious discrepancies between the two curves. 
Let us take the ease of Lain, where the following are the average 
lengths in inches of successive joints in the six and ten months 
canes : - 

(cf) six months, I ’b, 2-0, 2T>, 2-9, 3-3, 3’7, 3-7, 3'9, 3*9, 4*0, 
4-2, 3*7, 3-3, 3-3, 3*2, 2*0, 0*7, 0*4, 0*1 (18*6 joints). 
(b) ten months, 2*9, 3'7, 4‘0, 4-4, 4*3, 4*5, 4'7, 4*1, 4*0, 3*9, 
3-J, 2*2. 1'5, 1*0. 0*6, 0*3, 0*1 (17*2 joints). 

Here, as iii Katha. the basal joints are longer in the ten months 
canes, and the maximum is more quickly reached, there are five 
terminal joints under tw^o inches in length in the ten months canes 
and only three in the six months canes, while there are even fewer 
joints in the older canes than in the younger. An examination of 
the full set of measurements at ten months brings out the fact 
that the canes vary a good deal among themselves as regards the 
length of the joints in different parts. The extremes may be 
exemplified by the following : — 

Lalri, Cane No. 2. — 4*5, 4*9, 4*9, 5*0, 4*3, 5*1, 4*8, 3'4, 2*9, 2*4, 
1*2, 1*1, 0*9, 0*6, 0*2, 0*1 (16 joints). 

Lalri, Cane No. 15.— 0*9, 1*0, 1*0, 0*9, 1*0, 1*5, 1*7, 2*1, 2*7, 
3*2, 3*4, 3*7, 4*3, 4*0. 4*6, 4*5. 3*2, 3*7, 3*3, 2*4, 1’6, 1*2, 0*7, 0*5, 
0*1 (25 joints). 

And a further study of the ivhole series shows that the canes 
measured can be divided into tw^o, practically equal sets, one set 
with canes more or less similar to Cane No. 2 and the other 
approximating to Cano No. 15. 1 have chosen Kahu for the full 

demonstration of this peculiarity, and reproduce the full set of 
measurements of the lengths of the joints at ten months (Table II). 
The 20 canes have, how^ever, been separated into two series, the 
first commencing with long joints and quickly attaining the maxi- 
mum, usually also with few^er joints as in Cane No. 2 of Lalrif and 
the second commencing with short joints and slowly attaining the 
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maxiiuuiH and usually with many joints as in Cane No. 15 of LalrL 
One of the Kdku canes, No. 6, is abnormal in that it combines, so 
to speak superposed, the characters of the two series, and accord- 
ingly has two maxima. Because of the longer basal joints, I have 
included it in Series I, although its proper place should undoubtedly 
have been between the two series. 

These two series exhibit in an exaggerated form the differences, 
noted above, between the earlier joints of the six months and ten 
months canes (shown in the Katha curves). Now a study of the 
measurements of the whole of the six months canes shows that thev 
usually belong to the second s eries, the lower joints being 
moderately short and gradually increasing in length up the stem. 
The canes of the first series are practically absent in the six 
months crop and the suggestion is natural that the canes of this 
series are unrepresented there or very slightly so, arc, in fact, new' 
formations, late-formed canes which had not reached sufficient 
size to be measured as mature canes in September. 
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11 iiiv» iiaerpreiation is correct the discrepancies infthe six 
and ten months curves disappear. The longer basal joints in the 
ten months curve are due to the inclusion of a large number of 
late-formed shoots with this character, and the comparatively small 
increase in the number of joints in the ten months canes is due to 
these late-formed canes having comparatively few joints. It has 
been noted in the field that the canes in September are nearly, if 
not quite, as high, on the average, as in January, and this can also 
be explained by the inclusion in January of a large number of late- 
formed canes which are shorter than the others. There are, on the 
other hand, probably a considerably larger number of mature cane.s 
in each clump, and therefore a heavier crop. 

It is quite possible that the relative proportion of those late- 
formed canes will be found to differ in the various kinds of cane 
grown. In fact, there are some indications that this is the case. 
From an examination of the individual measurements taken at ten 
months we find that Lalri, Kansar. and Kahu, the three thickest 
canes, have, each of them, ten few- jointed canes with long basal 
joints out of the twenty. Dhauh of Giirda-spur has six (?), Katha 
seven and Kamra four. This seems to indicate a different mode of 
growth in the three first varieties, apparently in the direction of a 
less rapid early development, which may turn out to be of diagnostic 
as well as of agricultural value. No data are available as to the 
chemical properties of the two series of cane.s, hut it would be 
worth while to make some observations on the point. With regard 
to their otlier characteristics, Lair/ and Kah/i have been selected 
and the results of an analysis are shown i]i the table appended. 
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Table 111. 


F>immanf of r^aracters of the two hinds of canes in Kahu and Lain ten months 

crops. 
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These figures are very remarkable in their uniformity, those 
for the whole series of 20 being in every ease the mean between 
those of Series (I) and Series {II). From a earefnl study of the 
table it appears that the canes of Series (I) have fewer joints, but 
longer ones, especially at the base, and are thinner and shorter 
canes. They have tlms considerably less cubical content, and the 
variety with a larger proportion of them will presumably produce 
a smaller crop, other things being equal. \Vc have seen reason for 
assuming that they are late-formed shoots. But it is seen that they 
are thin and therefore have nothing to do wth '‘water-shoots” 
or “ gourmandisers " — those thick, long-jointed late-formed shoots, 
so typical of certain varieties and conditions. These water-shoots 
are characterised by enormous thickness, extremely rapid growth, 
much water and little or no sugar content, so that they are value- 
less from the crop point of view. 
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BoKinically, the 
shoots is *not difficnl 
the cane appear at a time when the plant is small, with limited 
foliage and root mass. Their joints ai'o, naturally, short at first and 
only gradually increase in length up the .stem, foi* the growing 
power is limited. A greater production of leaves and roots is. desir- 
able and these can only arise at the nodes and. the shorter the 
joints, the more nodes are available. Later on. when there is full 
vigour of growth, with a dense mass of leaves ami a great root 
.system, the new shoots will grovr more rapidly, fewer leaves and 
roots are needed and the joints will consequently he longer. bVom 
another point of \iew', the thinnesfi of these late-formed canes is 
of interest, for thinness combined with eloiigation of joints is a 
character usually exhibited by shoots or plants gi'owing iu the 
shade. The late-formed shoots, heavily oversha downed bythema.ss 
of cane leaves above them, will ])atu rally strive upwards after the 
light. In all probability, these two factors, of more powerful 
growi^h and striving after light, both have their influence in 
determining the mode of growth of the later formed cane shoots. 


peculiar mode of growth of the late.-formed 
; to understand. The shoots first formed in 




KATHA. 

1. General remarks as to dlstrhu tion and aoricultoral 
AND chemical CHARACTERS. 

A. The most universally grown of any variety in the 
Province. It is found (1) extensively grown under harani 
(rainfed) conditions in submontane tracts, where the rainfall, 
although moderate, is insufficient for other kinds, 

(2) under well and canal irrigation in suhmofitaiie tracts 
slightly further removed from the hills, 

(3) in low lands along river and canal banks and on the 
borders of swamps, where the absence of drainage prevents other 
varieties from growing. In these localities rah is generally made, 
as the crop never properly ripens, 

(4) in the Canal Colonies in the southern districts of the 
Province, as it withstands the hot, dry climate better, than the 
other varieties. 

A thin, reddish cane, very hardy and with great tillering powders, 
capable of withstanding considerable drought, flooding and, to a 
less extent, frost. Kalita, sometimes called Chan, ripens earlier 
than any other variety. The leaves are very persistent and it is 
consequently a difficult cane to strip. The rind is hard and the 
cane is therefore not used for chewing. The juice is not of a good 
colour but is much liked for drinking. It is said to be more whole- 
some than that of Dhaidu as the latter, although of a nice, w'hite 
colour, produces an excess of saliva after drinking. The juice is 
small in cpiantity compared with the other varieties but contains 
a good percentage of sugar. The gur is said to keep better than 
that of the other local canes. It is said to have arisen from the 
wild Kahi grass which grows in swampy lands of the submontane 
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tracts. A good crop yields 30 mauiids of gur per acre, C^ae rind 
of this 1/ariety is much valued for its strength and, when crushed 
in the wooden helm mill, is used extensively for mats, cordage for 
nihotes, etc., especially around Jullunder. The word KatJia means 
red. Height at 6 months 7-8 feet ; at 10 months 8-9 feet at the 
Gurdaspur Farm. Erect, in bunches, often falling where irrigated. 
Sometimes tied in cocks or otherwise supported. The older leaves 
stand out rather markedly from the stem and are widely separated. 
The variety is a good deal attacked by smut and an agaric (Femes 
lucidus according to Dr, Butler) was found growing rather profusely 
in some parts of the field at harvest. Hooting was seen on the 
lowest four joints and shooting was not a marked character in the 
held. C.A. B.). 

B. A hardy cane yielding shakkar on good soil. The variety 
is classified as frost -resistant on the results of the last three years 
experiments. The average composition of the juice (average of 
the last three years) is : — 


Month. 



Sucrose % 

Invert sugar % 

November 



12'75 

2-8(» 

December 



i ' 

15-39 

1-23 

January 



15-46 

1-5J 

February 



16-48 

0-80 


It is fully ripe about the beginning of February. The gar or 
shakkar made from various specimens of the variety yielded a 
sucrose content from o6*72 to 73*64 per cent. 

(The details of sections A and B have been kindly provided by 
Messrs. Southern and Barnes respectively). 

2. List ok specimens examined. 

Yomig canes ^ 6 monUhs old. 

(a) Gurdaspur, September 1913. Irrigated, on the farm 
lands ; 18 canes examined, the foliage measured and 
drawn, and the crop photographed, 
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(c) Lyallpur, September 1913. Irrigated farm crop. The 

field photographed for habit. It is to be iiotjd that 
the leaves were remarkably narrow. 

Mature cams, 10 months old and read if joy rea])ing. 

(6) Gurdaspur, January 1914, The same irrigated farm 
plot ; 25 canes examined of which 20 were measured. 
Canes drawn, painted and photographed to scale ; 
field photographed. 

Canes about 12 months old, 

(d) Julliuider, 10th 3Iarch 1913. Irrigated ryot's field, being 

milled in the '^Eeina” ; 0 canes examined, drawn and 
photographed to scale. 

(e) Gurdaspur, 13th March 1913. Kainfed canes from 

neighbouring villages ; 0 canes examined, photo- 
graphed to scale. 

(/) Harchowal, 15th March 1913. Ryot’s field ; 0 cancs 
examined and photographed to scale. 

3. General characters of the variety. 

The Katka cane is tliin, straight-sided and without promijient 
lodes. It is glaucous green to brown yellow at six months but 
urns brown or vinous towards crop time. There are characteristic 
ed brown marks in tbe groove and it is affected by smut. Ivory 
narkings are present but not abundant, usually in the upper part 
4 the joint and often passing through the bloom band. The growth 
ing is distinct, becoming dark brown in old joints. The circlet 
if hairs is more or less persistent all the way up and there is usually 
I distinct scar band. The buds are moderately small, rounded and 
bursting more or less dorsally. They reach the growth rij}g and 
tre not very well provided with hairs ; minute black hairs are not 
isuai on them. The leaves stand out well from the stem aud ar(‘ 
larrow and grass-like ; the young leaves are sharply bent at the 
ips, but soon become broadly curved. The lamina is distinctly 
channelled at the base and the midrib comparatively wide there, 
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The leaf-sheath is glabrous^ embraces the shoot broadly and has 
light coloured edges. Ligukr proccsscs-are well developed, although 
they may be very long or almost absent in leaves of the same 
shoot. 

4. Cane sjeasurements. 

Dead leaves, at six nioMs old. — ^The six months old canes had 
on an average 13-14 dead leaves, none of which had fallen from the 
stem. These canes were in full vigour, with good leafy shoots* 
It was found that the canes at crop time did not offer any chance 
of examining the foliage characters, and this was the reason for the 
special study of the six months canes. The leaves of the older 
canes were mostly dead, although still clinging to the stem and a 
small tuft of yellowish or brown leaves was left at the top, quite 
unfit for general study. This aj^plies to all the varieties. 

Length of six months canes after stripping dead /eaves.— The 
canes averaged 4' 1" and the shoots 5' 5" long. 

Total length of cane and number of joints at six and ten months. 

(а) 6 months old canes 57‘2'', including 21*6 joints. 

(б) 10 months old canes 62*4". mth 22*6 joints. 

Total length of stripped cane di vided by average thickness at the middle, 

l^t. 

(a) 129, (h) 156. 

From these figures it will be seen that the growth of the cane 
after the end of September is not very great. 

Length of joints in different parts of the cane in inches. 

(a) average of 6 canes : 1*0, 1*2, 1*6, 2*0, 2*3, 2*8, 3*2, 4*0, 

40, 4*0, 3*6, 4*1, 3*6, 3*8, 3*6, 4 0, 4*1, 3*5, 2*2, 0*8 
0*3, 0*1. 

(b) average of 20 canes : 2*0, 2*9, 3*3, 3*7, 3*8, 4*0, 4*5, 

4*3, 4*4, 4*3, 3*6, 3*4, 3*2, 3*3, 3*1, 2*7, 2*2, 1*7, 1*3, 
0*9, 0*5, 0*2, 0*1. 

An examination of these figures shows that the lower joints 
of the older canes are generally longer than those of the 
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younge!^ canes, suggesting that growth in length takes place at the 
base of the cane. There’ is, however, another explanatioA which 
has already been given in a special note. It is also evident that the 
terminal joints of the younger canes decrease much more quickly 
in length than in the older ; this is taken as showing that growth 
has largely ceased at this part of the cane. 

Thickness of the cane at various foints. — One of the characters 
of 'Katha is that the joints are of fairly uniform thickness all tlie 
way up. Measurements were taken in the 10 months old canes 
at the base, in the nricldle and at tlie uppermost mature joint, 
as follows : — Base 0'40'Vniiddle 0'39", top 0'4r', differences quite 
within the range of personal error. 

5. Colour of cane. 

As already mentioned, the six months old canes of Katha are 
glaucous green to brown yellow. There is hardly a trace of the 
rich brown colouring which later forms so marked a character 
of the cane. The ten months canes are apple green in the young, 
covered joints of the shoot, becoming glaucous green or yellow 
with pinkish dots and patches lower down. But when fully 
formed, besides greeus and yellows, the joints show a prevailing 
violet or vinous brown which is very striking. This colour is 
caused by a rich brown skin under the bloom and, where the 
bloom is rubbed off, the cane often shows a fine brown colour. 

The Bloom hard is distinct at the top of the caiie but becomes 
dulled lower down. Bloom descends over the joint, changing the 
green colour of young joints to glaucous green and the dark brown 
skin of older parts to pinkish brown or violet. 

The root zone in the young canes is covered with bloom and 
cream coloured in the younger joints, becoming bone yellow. 

The growth ring is green in the younger joints but soon becomes 
brownish. Later on the brown deepens, often first, at the upper 
and lower edges of the ring, until it is a rich dark brown. The 
growth ring has no bloom, and its colour in old joints is similar to 
that of the skin beneath the bloom layer. 


4 
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Blmhiiig of the stem on exposure does not appear to be^ominon 
ill KatKa, but young canes take on a faint pink colour, when cut^, 
and older ones become more or less red in time. 

Blackemiiq is not marked but is occasionally seen in old canes. 

The Groove has black incrustations of small rounded bodies' 
and red brown marks made up of fine, parallel lines. 

Ivory 7nar kings are usually present but not in great quantity, 
being chiefly confined to the upper parts of joints and sometimes 
passing through the bloom band. They are seen not infrequently 
to change to splits and arc present in the older root zones. In the 
young, upper parts of mature canes, the markings become more 
abundant and here take on the character of those in Dhaulu, long 
close parallel lines in the middle or upper third of the joint. Most 
canes seem to have one young joint marked in this curious way. 

Splitting is not infrequently met with and these splits obviously 
arise from the ivory markings in most cases. There is a scar ha,nd 
rather than a scar line in Katlia. 

6. Character ok the joint. 

Thickness, ovalness in section. — Katha. is the thinnest cane in 
the Punjab and perhaps in India. Quite a number of specimens 
of Saccharum sporUaneum have been met with which were thicker. 
But it is to be noted that the canes at Gurdaspur appear to be 
rather thinner than usual, and I am told that Katha becomes much 
thicker eastward around Jullunder and Ludhiana. The following 
measurements were taken in the middle of the canes examined : — 

(а) of 18 canes six months old, average 0'48". 

(б) of 20 canes ten months old, average 0*40" (0-35" + 0*47"). 

(d) of 6 canes, thickest 0*51", thinnest 0*42". 

(e) of 6 canes, thickest 0*44", thinnest 0*34". 

(/) of 6 canes, tliickest 0*45", thinnest 0*35". 

The canes in Katha are seen to be well under half an inch in 
diameter. 
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■ As\regards omlness, they are reiiuirkably eyliiidrical, the oval- 
ness foiittd in all caties being very slightly developed asfis seen 
below, lateral + Juedial ; — 

(h) Hottoiu of cane 0'40'' + 0'4-2". 

Mi dd le of cane 0 ‘ 40" + 0’ 4 1 ", 

Top mature joint 0'4r + 0*42", 

(d) Thickest cane 0*51" 4- 0*54", thinnest cane 0*42" + 0*43"- 

(c) Thickest „ 0*44" + 0*50", thinnest „ 0*34" -h 0*35''. 

(/) Thickest „ 0*45" + 0*47" thimiest 0*3o"+0*37". 

Length of mature jointti {deducting top joints under 2 inches lotuf) 
(a) of 0 canes the average mature joint was 3*1", average 
longest 4*5", average basal TO". 

{h) of 20 canes the average mature joint was 3*7", average 
longest 5*3", average basal TO". 

(d) The joints of 0 canes were judged to be from 3"to 0" long, 

(c) Do. do. ' 4"to7"long. 

(/) Do. do. 4" to 7" long. 

Shape viewed medialljj .—The joints are usually thickest at the 
leaf -scar, then at the junction of the root zone and growth ring 
or at the bloom band. The middle of the joint is slightly thinner, 
and the general shape is therefore biconcave. But the differences 
are so small that the joints may be described as practically straight- 
sided. 

Shape viewed hterally. — The relative thicknesses of the different 
parts of the joint are as in the median view. But there is some- 
times a slight tendency towards a bulge below behind, so commonly 
met with in other canes, and this gives a slight appearance of con- 
ca VO -convexity. 

The leaf -scar is practically horizontal and there is not usually 
a well marked lip under the bud. Sometimes however a distinct 
short lip ha.s been noted. The end of the leaf-scar is not markedly 
decurrent. 

The circlet of hairs is usually persistent right up the stem and 
is composed of short parallel hairs. 
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The groove varies a good deal, being present, indiffated or 
entirely absent. When seen it is not usually deep, but rather a 
flattened region. The black incrustations and red brown marks 
have been referred to already. 

The root zone is moderately narrow, not protruding, except 
sometimes in the lower, older joints. It has a distinct tendency 
to narrow downwards, making the growth ring look thicker than 
it really is. There are two or three rows of indistinct eyes, often 
tubercled when old, occasionally ivory markings cross the eyes 
in the older joints. 

The grovik rihig is moderately broad and clearly marked with 
definite upper and lower boundaries. This ring is one of the most 
strildng characters of the cane, and has been already described, 
as regards its colour, 

7. Bud. 

Shooting is not well developed in Katha. 

Bursting is usually more or less dorsal, the apex of the bud 
being either in the middle or between the middle and the top. 

The buds are small and flat, generally reaching the growth 
ring ; rounded, almost circular, sometimes emarginate at the top 
because of the flanges. 

They arise at the leaf-scar and there is no cushion. 

The flanges arise about the middle and extend broadly round 
the apex. They are sometimes emarginate or truncated above 
and of a dark brown colour. 

Bristles arc usually sparse, but present round the upper margin ; 
basal patches are better developed, sometimes of white parallel 
hairs and sometimes felb-hke. 

Minute black hairs are not characteristic and are often absent. 

8. Leafy shoot, 

Colo\ir^ dark, slightly bluish green. 

There are 5-6 leaves in the terminal tujt (borne on the top 2" 
of the visible shoot). 
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Thd^leaf e'nds are erect at first, but soon become bent at a sharp 
angle. Lafcer on they are broadly curved. ' 

The number of terminal joints under 2" is three in the six months 
canes, and six in the ten months. 

(a) 2‘2", 0-8'\ 0-3", O-l". 

(b) 2-2", 1*7", 1*3", 0*9", 0-5", 0*2", O’l". 

9. Leaf sheath. 

Length ; average longest, — Average oi the six canes in inches : — 
5*7, 7’3, 7'5, 7*7, S'O, 8*2, 8*8, 9*2, 9*7, 10*3, 10*7, 11*2, 11*0, 10*8, 
10*5, 10*2, 9*8, 10*0, 9*8, 9*9 (8*9, 5*9, l*.l, 0*2). 

The longest sheaths were 10*7, 12, 12, 12, 10, 11*2, averaging 
11*3. 

Very slightly bloomed. Turning light clear brown when just 
dead in the six months canes, thus differing markedly from Dhaidu 
(q. V.). Not blushing red on exposure in the ten months canes, 
and here also differing from Dhaulu, The smrious border of the 
leaf -sheaths does not appear early, and the edges of the young 
sheaths are light coloured, and not red brown as in Dhaulu. 

Glabrous, without spines ; hairs between the veins behind 
minute, pubcrulous, hardly distinct under the lens. 

Base of leaf- sheath clasping the stem rather widely, and 
passing one and a half times round the circumference. 

Proportion of base of lamina to top of sheath 0*55 : 0*70.— In 
three other cases the proportions were 8 : 12, 8 : J2, and 7*5 : 11, thus 
leaving room for ligular processes. 

Ligular processes short, tooth-like, or long and narrow, usually 
on one side only. 

lAgule rather narrow, widening in the middle and with minute 
hairs on the edge. 

10. Lamina. 

Width, — Very narrow, usually about 0*6", but occasionally 
reaching 0*8". 
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[je)igth, average of 6 six months canes ; — 2'0", 2^\ 2'4'^, 

2'5", 2*8", 2'10", 2’11", 3'2", 3'2", 3'6", 3'7", 3'9", 3'9",'3'9", 3'8", 
3'8", 3'3", 3'6", 3'8", 3'9", 3'5", 

The longest lalninas in the six canes were 4'].", 4'!", 4'2", 
3'6", 3'ir', averaging 3' 11". 

Profortion of length to width 58*8 to 1. 

Markedly channelled at the base. 

Transverse murh yellowish green, becoming darker below ; 
very slightly bloomed. Serrature strong, persistent. 

Profortion of midrib to lamim at 1", 33 : 100, at 6", 27 : 100, 
at 12", 16 : 100. 

DESCRIPTION OF PLATE. 

KathA. 

1, Middle and 2, top of a ten months cane. The growth rings 
become darker brown as the joints mature ; the circlets of hairs 
are distinct and persistent ; in the middle of 2 there is one young 
joint with many ivory markings. 

3. The upper part of a six months cane, showing the base of 
the sheath clasping the stem widely, and well marked ligular 
process. 

4. Lamina and sheath at the point of junction ; the lamina 
is sharply infolded and there is a well marked ligular process on one 
side. The ligule is seen at the point of junction. 

0 . Part of the ligule with a fringe of minute hairs on its edge. 

6. Node of a six months cane vith circlet of hairs and small 
bud reaching the well marked growth ring. There is a distinct 
gi’oovc. The ivory markings cross the bloom band. 

7. The bud of 6 enlarged, with few bristles and moderately 
distinct basal patches. The fiaiiges are emarginate. 

8. 9. Node of a ten months cane with its bud. The bud will 
burst dorsally and there is a distinct red brown mark in the groove 
made up of fine parallel lines. 
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PLATE III 



KATHA. 6 mcntlis cld. Gurda?pur, 



KATHA. 6 months old. Lyailpur, 




ULRI. 


1. General remarks as to distribution and agricultural 

AND CHEMICAL CHARACTERS. 

A. Extensively grown on well and canal irrigated land in 
the Karnal, Rohtak, and Delhi districts. The soil and climate of 
this tract are well suited to sugarcane cultivation and the yields 
are higher hero than in any other part of the Province. Lair I is a 
cane oi the KatJiaty^e , not unlike the Chan of Ambala but slightly 
thicker. It is said locally to be a degeneration from Saretha, but 
this is very doubtful. It is thinner than Kansar, matures later 
than Kaiha, but slightly earlier than Dhmih of Philhur. The latter 
cane and Lalri are extensively grown in the noitli of Karjial but 
here the Dhaidu ceases and Lalri takes its place further south* 
The yields of Lalri are very heavy, 50 niaunds of giir being obtained 
from a good crop. (Height of the canes at Gurdaspur 8-9 feet <it 
six months. Like Katha but toller and thicker and with broader 
leaves ; smaller and shorter than Kanmr and the leaves spreading 
rather less ; some of the leaf tips soon broadly angled as in Katha. 
Tillering good, but the canes lodging with iriigation ajid with heavy 
crops. Suffering from smut. The six luontlis canes were rooting for 
the first four joints and had about three shot buds each. — C. A. B.) 

B. A hardy cane, yielding gur on good soils. The variety is 
classified as frost resistant .on the results of the last two years’ 
experiments. The average composition of tlie juice (average of 
the last two years) is : — 


Month, Sucrose % ; Invuit sugar % 

NoTember 
Decmnber 
.January 
February 

It is fully ripe about the middle of February. 


12 -)() 0-84 

]4:n 0-70 

JG'21 0-45 
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(For the details in these sections I am indebted to Messrs, 
Southern and Barnes.) 

2. List of specimens examined. 

The canes of this variety were all from Gurdaspur Farm and 
include six months and ten months canes from the same plot. The 
former were, as usual, relied on for foliage characters, as these 
cannot be studied in ripe canes in the north. 

Young Canes, six months old, 

(a) Gurdaspur, September 1913. Irrigated farm plot ; 12 canes 
examined of which six were measured as to fohage and joints ; 
canes drawn and field photographed. 

Mature Canes, ten months old. 

(b) Gurdaspur, January 1914. Irrigated farm plot; 25 canes 
examined of which 20 were measured as to length and thickness of 
joints. Canes drawn and painted and photographed to scale and 
field photographed. 

3. General characters of the variety. 

The Lalri canes examined were moderately thin, hard, straight- 
sided and without proininent nodes. They were evidently a Katha 
cane but thicker and shorter. The young canes were glaucous 
grey or white from excess of bloom ; later on the skin became brown 
under this bloom, and the cane vinous, the brown showing where 
the bloom was scraped off. The general colouring of Lalri was 
more vivid than in Katha or Kansar. The groove had occasional red 
brown marks as in Katha. Ivory markings short and few, usually 
in upper parts of the joints and occasionally passing through the 
bloom band. Growth ring very dark brown in lower joints of 
mature canes. Circlet of hairs persistent, strong, often brownish 
below, and sometimes changing to a felt or even disappearing higher 
up the stem. Scar band present. Buds small, rounded or pointed, 
usually bursting rather apically, but sometimes dorsally below ; 
usually reaching the growth ring except in some lower joints ; hairs 
not well developed, but minute black hairs present. Leaves, as 
in Katha but broader, including the sharply bent tip in young leave's, 
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less channelled at the base and with proportionately narrow midrib. 
Leaf-sheath as in Katha; ligules distinct, tooth-likc or long. 

4. Cane measurements. 

Dead Jmves at six moMfis old. 

The average number of dead leaves in the six canes was 12. 
of cam mid of shoot after strifpho) these. 

Average length of cane exposed 3' 3", of shoot 4'!". 

Total length of cam aid number of joints at six and ten months. 

(a) Total length 51’8", number of joints 18-6. 

(h) Do. 50‘0", do. • 17-2. 

Total length divided hij average thickness at the middle, l~t, 

{a) 92, 91. 

Length of joints in different parts of the cane, in inches : - 

(а) 1-6, 2-0, 2'5, 2*9, S'S, 3*7, 3*7, 3 9, 3*9, 4-() 4*2 3*7 3-3 

3-3, 3-2, 2*0, 0*7, 0*4, 0*1 ; 18*6 joints. 

(б) 2*9, 3-7, 4*0, 4*4, 4*3, 4*5, 4*7, 4*1, 4*0, 3*9, 3*1, 2*2, 1*5, 

1*0, 0*6, 0*3, 0*1 ; 17*2 joints. 

These figures are rather puzzling. In the first place tlierc is 
something wrong in that there are more joints in the younger canes 
than in the older, although the material was drawn from the same 
plot. Secondly, the older canes apparently have longer joints at 
the base, suggesting a prolonged growth in this part of the plant 
such as is not justified by one's knowledge of anatomy. These facts 
have led to a more careful study of the columns of measurements, 
with the result that it has been demonstrated that there arc 
two kinds of canes in the clump, longer, older, with shorter joints 
(especially at the base), and shorter, younger, with longer joints 
(especially at the base). And it has furthermore been shown that 
there are more of these younger canes in the older clumps. This 
subject has been fully dealt with in a separate note. 

Thickness of the rane at various points. — This undergoes little 
change as we pass up the cane, Lalri being remarkably uniform 
in this respect. 
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(fx) Occasionally narrower at the base, but soon uniform 
upwards. 

(b) Average of 20 canes, base O’ol"; middle 0*54:"; top 0*54 . 

5. Colour ot cane. 

The young canes are glaucous grey or white, green where the 
bloom is rubbed off, to yellow in the lower parts of the joints. In 
older canes the colour is, as in KatJm and in Kansar, rather difficult 
to describe, but there is plenty of vinous colouring. On the whole, 
the rod brown skin of Lalri is of a more \ivid character than in the 
two allied forms, and is well seen where the bloom has been acci- 
dentally rubbed off, as well as in the blotches in the green, upper, 
younger parts of the cane. Blackening occurs here and there and 
is usually confined to the upper part of the joint. The bloom, as 
has been indicated above, is remarkably heavy, descending over the 
joint as a white layer, lightly over the root zone, but only dulling 
the grow'tb ring. The growth rl^uj is light browii in young canes, 
in older ones green in its upper joints and very dark brown in the 
lower ones. Blushing is not apparent in exposed parts. There is a 
well marked blackish grey scar band, between the bloom layer and 
the leaf scar. The ivory markings are few" and short, usually con- 
fined to the upper part of the joint, occasionally passing through the 
bloom band. Here and there upper joints have massed markings 
as in Dhaulu and Katha. root zone is sometimes marked by 
small brow-n slits. SplUs are practically absent but sometimes arise 
from ivory markings. The groove has sometimes the red brown 
marks composed of fine parallel lines so characteristic of Katha, 

6. Character of the joint. 

Thickness, ovalness, Lalri is not such a thick cane as Kansar: 
The cane is remarkably cylindrical and ovakess is hardly perceptible 
as is seen from the following measurements, lateral + medial : — 

(h) Base 0‘51'' + 0‘o4''; middle 0*54" + 0*o6''; top mature 
0*54" + 0*56". 
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Length oj mature joints^ 

(а) 'average 3*3", average longest 4*6", average basal 1*6". 

(б) average 3*9", average longest 5*2", average basal 2*9". 

Shafe viewed Thickest at leaf-scar and root zone» 

then at growth ring ; hence, slightly biconvex ; but practically 
straight-sided. 

Shape vieived lateralhf. — Very slightly zig-zag ; traces of swelling 
below behind, giving the joints occasionally a slight concavo-con- 
vexity. 

Leaf scar practically horizontal, very occasionally slightly 
descending, and with a very short lip. 

Circlet of hairs persistent, strong, brownish below. Occasion- 
ally present all the way up, but more often becoming a felt in the 
upper parts or even disappearing there. 

Groove present, shallow, or absent ; where present, seen all 
the way up the joint ; occasionally shoeing the characteristic 
brown red marks of tlio Katha group. 

Root zone usually slightly swollen or barrelled, especially in 
the lower joints ; sUghtly bloomed ; with moderately distinct 
eyes in two to three rows ; sometimes with ivory markings, esjiecially 
in the lower joints. 

Growth ring distinct and not very broad in the specimens 
examined ; its colour referred to above. 

7. Bud. 

Shooting noted on the average in the three lowest joints in the 
young canes. Burstimj usually ratliei- apical, but dorsal in some 
of the lower joints. 

The buds small, rounded, or pointed, usually reaching the 
growiih ring except in a fewer lo\ver joints ; if exceeding the growth 
ring, ovate triangular. Arising at the leaf -scar and without any 
trace of cushion. 

Flanges not apparently well developed ; basal patches present 
and sometimes regularly formed, white and glistening ; minute 
black hairs present, especially below. 
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8. Leafy shoot. 

Five to six leaves in the terminal tuft. Leaf ends soon angled 
or bent as in Kathu, 

'Number of terminal joints under 2", 3 in the six months canes 
and 5 in the ten months. 

(a) 2*0", 0*7", 0*4", 0*1". 

(h) 2*2", 1*5", 1*0", 0*6", 0*3", 0*1", showing the gradual 
cessation of rapid growth in the older canes. 

9. Leaf-sheath. 

Length^ average longest.— The average lengths of the leaf-shcaths 
in the six canes of (a) were 7*2", 7*4", 7*7", 8*4", 9*0", 9*4", 9*8", 
10*3", 10*8", iri", 11*1", 11*3", 11*1", 10*9", 10*6", 10*2", 10*2", 
(9*9", 9*6", 7*0", 1*8", 0*3", 0*1"). 

Average longest 11 * 7 ". 

The sheaths do not fade to a crushed strawberry colour in the 
young shoots on dying nor are the edges red brown, as in Dhaulu ; 
scarious border is not formed early ; silicious spines are absent ; 
the minute hairs between the veins behind arc just visible with the 
lens, white above and black below. 

Ligule narrow, broadening at middle, with minute hairs on the 
edge. 

Ligular processes distinct, tooth -like in the lower parts but 
becoming longer in the terminal leaves of the young cane, on one 
side only. 

Proportion of base of lamina to the top of sheath 12:17,12: 16*5, 
14 : 18. shoving room for the formation of the ligular process. 

10, Lamina. 

Width 0*90" — 1*05", averaging about 1 inch. 

Length average of six canes meavsured (a) 2'1", 2^6", 2'7", 2^7", 
2'9", 2T0", 3'1", 3'7", 3'7", 3'10", 3'9", 3'11", 4^0", 4'2", 4'3", 4'2", 
41", 41", 4'0", 311", 3'8", 3'0", 2^3". 
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Average extreme le^igtk of leaf in these six canes 4'4''. 
Profwrtion oj length to width 50:1. 

Channelling moderate at base in cut leaves but not noticeable 
in the field ; flattening out soon. 

Transverse 'marks dull, yellow green, bloomed below. 
Serrature rather soft and soon disappearing. 


DESCRIPTION OP PLATE. 

Lalrt. 

1, 2, 3. Lower, middle and upper portions of a ten months 
cane. The buds are small, not reaching the gro^vth ring in the 
lowest joints but reaching or exceeding it higher up. The growth 
ring is faint in the upper joints but becomes darker below, often 
darkening at its upper and lower edges first. The circlet of hairs 
is persistent throughout. The lowest joint of 1 has ivory markings 
in the root zone. 

la. The middle bud of 1. Bursting is dorsal; the flanges 
rise high up and pass broadly round the apex ; bristles are few, but 
the basal patches are distinct. 

4. A lower node of a six months cane with its bud enlarged. 
There is a distinct groove. The bud is rather longer than in la 
but bursting is markedly dorsal. The scar band is rather 
broad and distinct, 

5. Upper portion of a six months cane. The base of the 
leaf -sheath clasps the stem widely. 

6. The junction of lamina and leaf-sheath in three leaves. 
Small ligular processes are present, sometimes on both sides. 

7. A small portion of the ligule with minute hairs on its edges. 






PLATR V. 




LALRl.-Canos on inch squares. 





KANSAR. 


1. General remarks as to distribution and agricultural 

AND chemical CHARACTERS. 

A. Kansar is most extensively grown in tlie submontane 
tracts, where the water supply and land are specially good. Large 
areas under tliis cane are found in canal irrigated land in the Batala 
Tohsil of the Gurdaspur district, where it is known as Katka-Kaku. 
It is also found in the submontane tehsils of Jullunder and Ludhiana 
where it is known by the names Dag Chan and Masingeu, It has 
also been seen as far south as the Chenab Colony but this is excep- 
tional. It dries up and becomes pithy in the centre unless the 
water supply is very good. 

A talL growing, thick red cane of the Katha type, approaching 
Saretha in thickness. It requires good land and more abundant 
water than Dkaulu of Gurdaspur or PliillxjAir. It yields very heavily, 
a good crop giving 40 maimds of gur of excellent (quality. (Kansar 
is a desi cane with broader leaf than Dhauhi of Gurdaspur ; the 
six months crop was 8-9 feet high. The leaf tips, at first erect, 
soon become angled as In Katha, then qnielcly curving backwards. 
The outer canes oi a buncb bend outwards a good deal like Saretha ; 
tillering is good. Shooting was present in the six months crop 
on the farm, the shoots being green, tall, and straight ; rooting 
occurred to about the fourth joint. The crop on the farm was 
rather badly smutted. — C. A. B.) 

B. A fine cane, not reckoned as hardy as lAilri or Katha ; 
yields gur on well- land. The variety is classified as semi -resistant 
to frost. The average composition of the juice (average of the last 
three years) is : — 


Month. 

SiuTOije % 

Invert sugar % 

November . . , , . . 

14-05 

2-71 

December . , , . . , 

14-95 

i 1-48 

January ,♦ ,, , 

14-14 

1-35 

Eebmary .. .. .. 

14-77 

1-32 
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It is an early ripening cane and is fully ripe about the end of 
December. The gur made from the variety on the farm yielded a 
sucrose content of 72’31 per cent, 

(The details of sections A and B have been kindly furnished 
by Messrs. Southern and Barnes respectively.) 

2. List of specimens examined. 

Six )nonths old . — («) Gurdaspur, September 1913. Farm plot, 
irrigated ; 12 canes examined of which six were measured as to 
joints, leaf-sheaths and laminas. The canes were drawn and the 
crop photographed. 

Ten months old. — {b) Gurdaspur, January 1913. Farm plot, 
irrigated ; 25 canes examined of which 20 were measured as to the 
thickness and length of their joints. The canes were drawn, painted 
and photographed. 

About twelve moyitks old.—{o) Gurdaspur, March 1913. Cultiva- 
tor’s field, rainfed ; five canes examined, drawn and photographed 
to scale. 


3. General characters of the variety. 

Canes practically straight-sided, without prominent nodes, 
thicker than Lalri and much thicker than Katha and Dhaulu ; 
e^^dently a Katha form. Heavily bloomed, the bloom sometimes 
blackened. Colour of mature stem vinous, due to the red brown 
skin under the bloom, but not so strongly marked in the specimens 
as in Lalri. Red brown markings seen in the groove region and 
the canes smutted in the field. Ivory markings as in Katha ^ not 
abundant, chiefly in upper parts of the joints and sometimes passing 
through the bloom band. Growth ring in old joints bright, reddish 
brown and sharply defined. Circlet of hairs well developed, per- 
sistent, of strong parallel hairs, often brownish in colour ; a distinct 
scar band, often with minute black hairs intermingled. Buds 
small, rounded or polygonal, usually reaching the growth ring, 
except in the lowest joints. Bursting apparently near the apex. 
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but not well studied. Hairs on bud luodemtely developed, the 
minute black hairs being present or not. Leaves standing out as 

in Katha but much broader, the young tips showing the character- 
istic bend of Katha and Ldri. Lamina hardly channelled at the 
base. Leaf-shcath glabrous, with light coloured edges. Ligular 
processes as in Katha, varying from small to large. 

4. Cank measurements. 

Dead leaves at six months old . — The six months canes had an 
average of seven dead leaves. 

Length of six months canes after stripping dead leaves. -The 
canes averjiged 2' 1\ and the shoots T *9". From tliis it would 
appear that Kaasar does not mature so rapidly as most of the 
other canes, but it may be that the leaves have a longer period of 
growth. 

Total length of cane and number of joints at six and ten months — 
(g[) six months 63*7'' with 18*5 joints. 

(b) ten months 64*9'' with 20*0 joints. 

Total length of stripped cane divided hj average thickness at 
middle I ^ t.—(a) 103, (h) 109. 

Length of joints in different parts of the cane, in inches 

{a) average oi G caues*, 2*5, 3*7, 4*1, 4*3, 5*2, 5*4, 4*3, 
4*6, 4*8, 4*6, 4*4, 4*1, 3*9, 3*7, 2*5, 1*5, 0*8, 0*3, 0*1. 

(6) average of 20 canes ; 2*5, 3*8, 4*7, 5*3, 5*4, 5*7, 6*0, 5*2, 
4*7, 3*9, 3*6, 3*2, 3*1, 2*8, 1*9, 1*4, 0*8, 0*5, 0*3, 0*1. 

{c) The joints were usually longest about onc-third of the 
way up. 

The same tendencies are noticeable in this, as in other varieties, 
for the canes from older plots to have longer joints, especially at 
the base, and for their terminal joints to decu’ease in length less 
rapidly, facts which are more fully dealt with elsewhere. 

Thickness of the cane at various points.— Tho canes of Kansar 
are usually fairly uniform in thickness all the way up. Sometimes 
there are a few narrow joints at the very base, succeeded by others 

6 
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thicker than those in the middle, and this, although not shown 
hi the figures, indicates a shght narrowing upwards. In other cases 
the youngest, immature joints at the top are swollen and barrelled. 
Average of 20 canes (6) base O' 50"; middle O’ 59"; top mature 0-58". 

5. COLOUK on CANE. 

The colour of Kansar is rather difficult to describe. It is a 
heavily bloomed cane and the thickness of tliis layer has a very 
great effect on the colour, and the bloom is heaviest in the mature 
joints. There is a white bloom band heavily descending and often 
a good deal dulled by blackening. The mature ioint becomes 
vinous above because ot a brown skin beneath the bloom, iurther 
up the cane there are pinldsh streaks and blotches below the bloom 
band and, ultimately, the joints are yellow or green Avith pink 
markings. The youngest joints have less bloom and are at first 
apple green, then glaucous green or yellow, often with brown 
blotches. 

The growth ring is olive green in the youngest parts, becoming 
light browm and ultimately a bright, inddish browm and very sharply 
defined. 

The root zone is heavily bloomed, usually of a Ught cream 
colour, but becoming bone yellow’ and sometimes blackened bcloAV. 

There is sometimes a good deal of hlackening of the joints, 
especially on the upper parts of the loAver ones. The joints do not 
hlusk on exposure to light between the gaping leai-sheaths. 

Below the leaf scar there is no definite sharp dark line, hut a 
diffused grey to blackish grey zone between the scar and the bloom 
band. This is a typical scar handjxn.d. there arc often minute black 
hairs present in it. 

The groove has the red mark so characteristic of KatJia, seen 
under the lens to be composed of minute, parallel red brown lines 5 
cases of black incrustation have also been met with. 

The ivorij markings are present, although not abundant, 
usually in the upper parts of joints and changing into sphts. They 
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sometimes penetrate the bloom band and are present occasionally 
in the roo’t zone. Here, as in Katha and other (‘anes, an occasional 
joint near the top is seen to be covered by ivory mar Icings close 
together in the middle of the joint, renundiiig of the markings 
typical of Tereru. These often change into splits. 

6. Character of the joint. 

Thtchiess, ovalmss in section, 

KcDisar is a thick cane as far as tliose in the Punjab are con- 
('orncd. It is thicker than Katha and Blmda and, in the field, 
tAran Lulri. T\\e average tlhckuess in tAie nvUUWe was as AoWows 

(a) Six canes 0’58" to 0-65"; average 0’62". 

[h) Twenty canes 0*48^^ to 0‘59'^ avtT'age 
(c) Five canes, thickest O’ 68''; thinnest 

Omhiess not usually marked, lateral and medial nieasure- 
nients being : — 

(h) bottom of cane 0*o6"4-0'o8"; 
middle of cane 0’59" + 0’6l"; 
top oPcane 0’58" 4- 0*60"; 

(c) thickest canc 0*68" + 0*68"; thinnest 0*5^’5'' + 0*61". 

Lenqtli of the mature /ob?-f5.- -Tlie canes examined had tokh'ably 
long joints, the extremes being 3 to 8 indies. 

(a) of 6 canes, shortest (basal) 2*;^'; average longc^st ;r0"; 

average mature 4*2". 

(b) of 20 canes, shortest (basal) 2*5"; average longest 6*0", 

average mature '4*5". 

(c) the joints varied from 4 to 8 inches in length. 

Shafe viewed Thickest at leaf scar and root zone ; 

growth ring often rather low and the rest practically straight. 
This gives the lower part of the joint a slight tendency to narrow 
upwards. 

Shape viewed laterally . — There is sometimes a shght swelling 
below behind which gives the cane a slightly concavo-convex 
appearance. The joints are, however, practically straight. 
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Leaf scars not appreciably or very slightly descending and 
without a definite lif. 

Circht of hairs well developed, present in all joints, of strong, 
straight^ ppn’allel hairs, often discoloured. 

Scar hani present, distinct, often with minute black hairs. 

Groove present, indicated or absent, often a flattened place, 
with the red brown marks of Katha and sometimes the harsh black 
incrustations. 

Root zone moderately broad, usually not swollen, covered 
with bloom, sometimes Avith ivory markings ; with 2-3 rows of 
eyes. Occasionally slightly tubercled, especially below. 

Growth ring not very broad or pronounced. In old canes 
sometimes rather prominent, because of the dark brown colour ; 
but more usually of a light brown tint and flattened. 

7. Bui). 

The buds of Ka'nsar were found to be shooting in the six months* 
crop, but not in the others exanrined. To all appearance the 
hursting of the buds is more or less apical, except in a few lower 
joints where it is dorsal. 

They are small, rounded or polygonal, usually reaching the 
growth ring, but sometimes falling short of it in the lowest joints; 
thov usually arise at the leaf scar. 

The flanges are rather well developed and arise at or shghtly 
above the middle and pass round the apex. 

Tlie hrislles are moderately developed, the hasal fatekes well 
shown, of white ghstening parallel hairs, and the ynlnute black hairs 
present or not. 


8. Leafy shoot. 

The leaves are rather widely separated on the stem and stand 
out much as iu Katha ; the leaf ends arc erect, but some soon show 
the characteristic bend of Katha, 
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}^umher of iermlml joints under 2\ four iu the six months 
canes and six in the ten montlis. 

(a) '2‘o\ Vo', 0-8", 0-8", 0*rh 

(b) 2-S", i-9", VV\ 0-8", O'o", 0-3", 0*1". 

9. Leaf-sheath. 

Length, average longest. 

Average of tlie six months canes in inches, 7*9. 9-‘2, 10-3, U*5, 
11*9, 12*0, 12*0, 12*0, 12*3, 11*9, 11*6, 11*2, 11*1, 11*0, 10*9, 10*7, 
10*7, (9*7, 7-3, 2-2, 0*4, 0*1). 

Average longest 11*3. 

The dying sheatlis do not faile to a cruslied strawberry as in 
Dhatiki and the sheaths are little bloomed, 'riie edges of the young 
leaf-sheaths are hght coloured as in Katha. Silkions spines arc 
absent and the hairs between the veins behind are distinctly visible 
under the lens, white above and black below. Bases of sheaths 
clasping the stem rather widely. 

Proportion oj base of lamina to lop of sheath, 14:19 and 14:20, 
in two canes. 

The ligular processes vary, they are often large and on one 
side only, 

Lig}ile narrow, mth minute hairs along the edge. 

10. Lamina. 

Average ividtli 1*0" to 1*3". 

Length, average iu six; six montlis canes, 1'9". 2'4", 3'2", 3'2," 
3'2", 3'6L 3'10", 3'li", 3'9", 3'llL 4'1", 4'!", 4'!", 4'0", 4'!", 4'2" 
4'2", 4'3", 4'3", 3'U", 3'2", 2'4", average longest 

Proportion of length to ividth, 40 : 1 . 

Hardly channelled at base in the held, although seen to be so 
in the specimens in the laboratory. Transverse marks yellovisli 
green, soon bloomed and dulled below, Serrature strong in young 
leaves, soon disappearing, except at the tips. 
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DESCBIPTION OF PLATE. 

KAifSAR. 

I, 2. A lower and a middle portion of a ten months cane. 
The buds (6, 7, 8, 9) are shorter in the lower joints and do not there 
reach the growth ring. The circlet of hairs is strong and persistent. 
Ivory markings are present on the root zone at the base, of 1. 

3. Lamina and sheath at their junction, showing a distinct, 
though short ligular process. 

i. A portion of the liguie with a fringe of minute hairs on its 
edge. 

5. An uppermost joint showing the base of the leai-sheath 
widely clasping the stem ; the circlet of hairs is still present. 

6, 7. The upper node of 1 showing the medial vieAV and the 
enlarged bud. The bud is short and does not reach the growth ring. 

8, 9. The middle joint of 2. The bud is longer, has well 
defined basal patches and there is a black incrustation in the 
groove above the bud, 

10. A lower joint of another canc, showing the roots emerging 
and a very w^ell developed dark brown growtli ring. There are 
ivory markings, on the root zone. The bud reaches the growth 
ring. 

II. Another joint with very broad growi;h ring and rather 
elongated bud. The scar band is well sliowm in tliis and most oi 
the other figures. 






KANSAR. GURDASFUR, 6 MONTHS OLD, 
(The Tjihite mark on the bamboo is just under 6 icet.) 
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DHATJLU OF GURDASPUR. 


h General remarks on dtstrtuution and agricultural 
AND chemical CHARACTERS. 

A. This variety is confined to irrigated laud in Gurdaspiir 
and adjoining districts. Outside of tliat tract it is seldom found 
and does not appear to thrive anywhere as well as in the Gurdaspur 
district. It is occasionally found, as is also Teicru, in Julluiuler, 
Ludhiana and Ambala districts as a mixture in crops of Dhaulu 
of Flullaiir, The two Gurdaspur kinds are not distiiiguislied then 
and both arc classed as Ghorno and are disliked as they are said to 
jield very inferior juice, 

Dkaidu of Gurdaspur is green when unripe and becomes white 
later, as is indicated by its name, it is thiclcer than Katha and 
requires better soil and a, more liberal supply of water. It is occa- 
sionally found under harani conditions but is nearly always irrigatiMl. 
It ripens later than Katha ; the leaves are mort^. easily stripped and 
the rind is softer. The sets at planting time are more liable to be 
attacked by white-ants. This applies to all the kinds grown, 
Katha being the most resistant ; tlie thicker the cane tlie moie 
readily is it attacked. The gur is of a better colour and the sugar 
whiter than in Katha, but the gur is said not to keep so well. (The 
six months canes were 9-10 feet high at Gurdaspur and the ten 
months higher sti 11. The canes Avere erect , i n bunches, oftijn covering 
the ground thickly, but falling at the edges of the field or where 
the growth was very luxuriant, then often being crooked and lying 
down. The older leaves stand out from the stem as in Kailut. 
Tillering is very good but depends on the closeness of planting and 
evenness of germination. Where thinly planted very large numbers 
of shoots have been noced rising from one stool, 1 should call the 
young canes glaucous green ajid the old, fully ripe ones, clear 
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bone yellow but the term white is often appUcd as distinguishing 
yellow canes from green. Rooting occurred at from two to four 
of the lowest joints, but was not marked ; shooting was rare in the 
specimens examined. The plants were only slightly attacked by 
smut, which seems to be rather typically present in the Katha 
alliance, but a good deal of Fomes lucidus was found in places. As 
indicated below, Dhaulu of Gurdasfur closely resembles KcUha 
but is distinguished by a large number of minute differences, which 
would hardly have been studied but for the closeness of the two 
cancs. It would seem that Dhaulu may be a colour variety, more 
delicate and therefore adapted to more generous treatment. The 
cancs examined were chiefly those grown on the Gurdaspur Farm 
or obtained in its neighbourhood. Since my last visit Mr. Southern 
has drawn attention to the fact that this cane does not agree with 
that under the same name further west, and some canes of the latter 
sent down have been separated under the name Dhaulu oj Phillaur . — 
C. A. B.) 

B. A fine soft cane yielding shahhir on good soils. The 
variety is classified as '' quickly affected by frost but quickly re- 
covering.” The average composition of the juice (average of the 
last three years) is : — 

Month. 1 Siicroso i Invert sii<tar % 

i ' __ 

November .. .. ! 12-2] 

Dtct'mber . . . . ■ ■ ! 13'00 1'48 

Jaiuiary .. .. .. j 14-44 1-34 

Fel^riiJirv .. .. .. | ITrTO O'bO 

It is fully ripe about the end of January. The gur or skakkar 
made from various specimens of the variety }a elded a sucrose 
content from 67-62 per cent, to 76-0 per cent. 

(The details of sections k and B, have been kindly furnished 
by Messrs. Southern and Barnes, respectively). 

2. List of specimens examined. 

Young canesSix 7nonlhsold. (a) Gurdaspur, September 1913. 
Irrigated farm plot (canes from Bham) ; six canes examined and 
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six others measured as to length of joint, leaf -sheath, and lamina ; 
canes drawn and photographed to scale, leaf parts drawn, crop 
photographed. 

Mature canes ten months old. (/>) Gurdaspur, January (014. 
irrigated farm crop (local canes) ; 25 canes oxainiued of which 20 
were measured as to thickness and length of joint ; fivi’ others 
selected for drawing, painting, and photographing to scale ; crop 
photographed. 

Mature canes twelve months old. (o) Gurdaspur, .March inij. 
From a cultivator's field ; six caiies examined, drawn and plioto- 
graplied to scale ; habit photographs takoii in the fielil. 

(ff) Harcliowal, March 1913. rultivator's field : (‘anes ex- 
amined and photographed to scakn 

Resides these, 18 canes were obtained in 8eptember 1913, 
from Jiillunder. These were examined and tlie canes drawn, but 
there were puzzling differences noted at the time, and it now seems 
probable that the canes were examples of the more eastern Dhaula 
of Phillaiir. They are not, therefore, included in tliis description. 

3. General characters oe the variety. 

Dhaiilu of Gurdaspur is a taller and thicker cane than Kutha 
of the same district, and the leaves are broaden' and of a fre^shcr 
green. It is usually an irrigated crop, which limits its region, and 
is more dchcate than Katha against frost. The canes are thin, 
straight-sided, the nodes, perhaps, a little more prominent tliau in 
Katha. The colour of the stem is glaucous grey or green in young 
parts to clear bone yellow in older. The stem blushes readily on 
exposure to a vinous or purple, with brown skin under the bloom and, 
on being cut and stripped, turns a red pink in a few days» Tlie 
characteristic red brown marks in the groove of Katha are abscjit in 
Dliaulu. Ivory markings are not uncommon but the canes v'ary, from 
practically none, to so many that a separate variety {Tereru) has 
been instituted bythe cultivators. Theseivory markings are usually 
confined to the upper two't birds of the joint and do not penetrate 
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tlie bloom band. There is usually a definite brown scar line as 
contrasted with the scar baud oi Katha, The growt h ring is distinct, 
light brown in older joints. The circlet of hairs is usually present 
in the lower joints but soon disappears upwards, especially under 
the bud, or changes to a felt of small hairs. The buds are similar 
to those ill Katha, small, but reaching the growth ring ; they usually 
burst, however, more or less apically and appear to be rather better 
provided with liairs ; minute black hairs are generally present. 
The leaf -sheaths turn crushed strawberry colour on death in the 
six months canes and blush readily in the ten months canes, while 
their young edges soon turn red brown,— all of them characters 
distinguishing Dhaulu from Katlia. The tips of the leaves do not 
bend sharply as in canes of the Katha alliance. The sheath does 
not clasp the stem broadly and ligular processes are absent or 
small. 

4. (bvNE MEASUREMENTS. 

Dead lea.ves at six months old, usually 14-15. 

Length of six months canes after stripping dead leaves, the 
canes averaged 4'9'' and the shoots 5'y''. 

Total length of cane and }iymherof joints at six anAitob monihs— 
(g) Six months old canes 72'8^ witli 25 joints; 

(6) Ten months old cane 69*4", with 27 joints. 

It is to b(‘ noted that {a) mu] (b), were not drawn from the same 
plot as was the case in all other varieties, and this may aecouni 
for the fact of the six months old canes being longer. None the less, 
it is evident that most of the growth here, as in Katha, has already 
taken place by the end of September. 

Total length of stripped cane divided hg average thickness at 
middle, l-rt. 

{a) 142 (6) 142. 

Length of joints in different parts of the cane, in inches : — ■ 

(a) 1-7, 2’3, 2*7, 2*9, 3*3, 3*6, 4*0, 4*5, 4*7, 4*8, 4*9, 4*6, 4*1, 
3*5, 3*7, 3*7, 3*1, 2*7, 2*4, 2*2, 1*8, 1*2, 0*6, 0*4, 0*1. 



C. A. BARBER. 


75 


(h) r7, 2*3, 3*1, 3*3, 3-7, 3*9, 4*0, 4*1, 3*9, 3'7, 3*5. 3T>. 3«5, 
3'3, 3-1, 2‘9, 2*7, 2*4, 2 4, 2’L 1‘8, 1-4, 0*9. 0 8. 

0 - 2 , 0 - 1 . 

There is little difference between these curves, ('xeeptiug that 
the older canes show a slower rate of gro\H]i at the tip, as might 
be expected. The comparison in tlie curves, made in Katlia aial 
other canes, does not hold here and perhaps is due to the fact 
that the canes were not taken from the same plot in the two c uses. 

Thickness of the cane at various 'poiu.ts, -An tliicknes.s tiie 
canes were fairly uniform all the way up, with a .sliglit tendency to 
narroud ng upwards . 

Average thickness of 20 mature canes” ten montlis old 

(6) Bottom joint OmO"; middle 0'4S" ; toi) mature 0’4<t'. The 
maturer canes of this series of 20 tend co become thinner upwards, 
while those that are less mature tend to tliicken upwards. 

0. CoLOT^n OF CAXK. 

The canes in Dhaulu are glaucous green or gixwdsli green wlum 
young, becoming clear bone yellow as tliey mature and h/a.sA dark 
vinous purple where exposed by the separaTioii of the leaf-.sheat!i.s, 
the sldn below this blush being clear light brown. There is some- 
times a slight amount of hlachoiiiup especially in tlu^ upjau* part 
of the joint. The stems, after cuttii^g, heeojue a naldisli pink 
vvliich i.s very striking, those of Katha cut at the same time Jiot or 
only very slightly assuming this colour. The youngest joijits near 
the apex are clear apple green. 

The bloom hand is well seen in young canes or parts, l)ut liardly 
forms a di.stinct band ; it descends as far as the growth ring and 
covers the root zone lieavily. The pres(uicc of the bloom changes 
the light green of the sldn to a greyish glaucou.s green. 4’he (jrouih 
ring is light brown and distinct, becoming brownisli y(dlow an<l 
ultimately green as one proceeds iqwvards to the young joints. 
The root zone is light straw coloured in mature joints, aiid cream 
coloured with heavy bloom in young ones. The groove does not 
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show the red brown marks so characteristic of Katha^ but the harsh 
black incrustation has been occasionally noted. 

Ivory markings are not uiicoinnion in Dhaidu^ but the canes 
vary considerably in this respect. As stated above, certain ryots 
attribute the abundance of these markings in Tereru to drought 
conditions, while others separate the heavily marked ones from 
Dhanlii under this name. The typical maiidngs in DJiaulu are a 
series of parallel lines in the middle or upper part of the joint, not 
passing thi-ough the bloom band. They are not usually present in 
the root zone as in Katha, 

There is a distinct scar Una in Dlmdii of a brownish colour in 
old joints below the edge of the leaf-scai‘, but this is less definite 
in younger joints, 

6. Chaeactek of the joint. 

Thickness, ovalness, — Dkaidii has thicker canes than Katha, but 
they are still very thin. As will be seen from the figures, the farm 
canes seem to be thinner than those taken from the ryots’ field -- 
(fi) of 12 cancs six months old, the average was 0‘50"; 

(h) of 20 canes ten months old, the average was 0*46" (0*37'' 
to 0*57") ; 

(c) of 6 canes twelve months old, thickest 0'o6", tliinnest 
0*45 , 

{d) of 6 canes twelve months old, thickest 0*62", thinnest 
0*46". 

Dhauh has a distinct tendency towards ovahicss ; thickness, 

lateral + medial : — 

(b) bottom of cane O' 50" +0*54"; 

mi ddle , , 0 ‘ 4 6" -h 0’ 49 

top mature O' 46" + O' 52"; 

(c) thickest cane 0'62" + 0*66", thinnest 0*45" +0*47"; 

(d) tliickest cane 0*56"+0'60", thinnest 0*46" + 0*52." 

Length of niature joints — Dhaidu on the whole has shorter joints 

than Katha, and this is cinphasised by their greater thickness — 

[a) average length 3*4"; average shortest 1*7"; average 
longest 5*1"; 
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(b) average length 3*1"; average slioitest I'T"; average loiig- 
• est 4’ 5''; 

(c) the joints of six canes were judged to be 3" to 5'' long; 

(d) the joints of four canes were judged to be 2-5" to 4*5" 

long. 

Sha'pe viewed medialhj. —Thickest at leaf-scar, or at growth 
ring when that is swollen, narro^ving towards tlic middle, lienee, 
generally biconcave. This is seen especially in tlie shorter 
joints. The root zone usually narrows downwards, but is often 
swollen in the lower joints. The nodes are more marked than 
ill Katha. 

Shape viewed Practically straight-sided and uniform, 

fn some joints there is a chstinct slight swelling below behind, but 
this is totally absent in others. A few canes have been met with 
which are distinctly zigzag. 

Leaj-scar practically horizontal and without a definite lip. 
No descending leaf -scar end. 

Circlet of hairs usually present in the lower joints but, passing 
up\vards, it rapidly disappears, especially under the buds. Tt 
frequently changes early into a felt of hairs before disappearing. 

Splitting does not appear to be very common ; where noted, 
the splits were black in colour and obwously arose from ivory 
marld ngs. 

Groove often present as a flattened area, but never pronounced. 
Sometimes it has the black incrustation but not the red brown 
marks of Katha. 

Root zone not very broad, narrowing downwards except in the 
lower joints. With 2-3 rows of rather distinct eyes, not tubercled 
except in the lower joints. 

Gro 2 vth ring distinct, with definite upper and lower boundary, 
hereby differing from Dhaulu of Phillaur. Narrow^ and flat or 
broad and raised ; the latter was noted especially in the six months 
old canes where the groAvth ring was sometimes Y 
distinctly swollen, 
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7. Bud. 

The buds exaiuined were in no cases shooting, Buhtihig takes 
place high up, at or near the apex. 

The buds are small to moderate in size, reaching the gromli 
ring, ovate, pointed, sometimes broader than long at the base (if 
the stem, but becoming narrower upwards and sometimes diamond 
shaped. 

They usually rise at the leaf -scar but occasionally some have 
been seen rising a little above it ; no cushion was however seen. 

The flamjes are moderately developed and sometimes rather 
broad, rising below the middle and passing round the apex to a 
wide angle. They are often dark- coloured. 

Bristles moderately developed of sparse, stiff hairs round the 
border of the flanges ; a tuft of silky hairs usually present at the 
placf' where the base of the flange meets the bud, on each side. 
The hasal patches present, often ascending the veins of the bud and 
passing into the tuft of hairs. Minute black hairs far commoner 
than in Katha, chiefly in the basal patches and round the base of 
the bud. 

8. Leafy shoot. 

There are o-7 leaves in the fermiml tujt (the last two inches 
of tlie visible shoot). 

Leaf end not angled or beat as in Katfui. 

iVumber of terminal joints under 2", 5 in six mouths canes and 
7 in the ten months 

(a) 2'2^ 1-8", 1-2", 0-6", 0*4", 0*1". 

(h) 2*1", 1*4", 0-9", 0-8", 0*5", 0*2", 0*1". 

9, Leaf-sheath. 

average longest of leaf-sheaths in the six canes : — 

(a) 7*9", 8*1", 8*8", 9*1", 9*2", 9*3", 9’o", 9*6", 9*8", 9*9", 
10*3", 10*7", 10*5", 10*3", 9*9", 10*2", 10*3", lO'S", 
10*4", 10*2", 9*8", 9*3", 8*9" (8*9", 8*5", 5*4", 0*9", 0*1"), 
average longest ll'O . 
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Tte leaf-sheatLs are more easy to cletaeli than in Katha, but tbe 
base breaks off and is difficult to remove. 

Not or very slightly bloomed. The slieaths of the six months 
old canes turned a clear crushed strawberry colour immediately 
after death, then changing to a dull straw colour. The sheaths 
ill the mature (10 months) caiies, on the otlier haiub did not turn 
crushed strawberry but usually blushed deep red while livimT, 
especially the younger ones near the apex. These. eoloratioiKS 
were absent in Katha. Tlic scortous honiey eommonees liigli up 
and before the death of the lamina edge. The edffes of tlie voung 
leaf -sheath soon become briglit red bi’own. 

The .sheath is rough dorsally with a few .opines. The 

minute hairs between the voiu.s behind are, as in Kalha, pubenilous 
and hardly distinct under a lens. 

The liairs at the top of the sheath often descend along the edges 
for a short distance. The base of the sheath clasps the .stem hess 
widely than in Katha, only surrounding tlie cii'cumfer('nee 1^, times. 
The outer edge of the leaf sheath can l)e seen when viewing the 
shoot medially. 

Proportion of base of lamina to top of leaf sheath, O' 05" to I ‘00", 
In other cases the proportion was 13:16, 13:17, 14:10. figures showing 
a marked difference from tho.se in Katha. 

The ligiikir processes are consequently hardly present, some- 
times small or indicated, never long as in Katha. 

The ligule is rather narrow, ])ut widens in the middle ; the 
edges are covered as in Katha with minute hairs. 

10. Lamina. 

Width 1*1" to 1*3". 

Length in six months canes, averages from base upw'ards, 



, 2'8", 2'6", 2' 

'8", 2'1()", 3'0", 

31", 

rr, 3'3' 

3'5", 31", 


, 3'9'', 3'7'', 3'7' 

'b 3''^", 3'8", 3'9 

", 310' 

", 310", 

310", 3'9", 


, 3'2". 2'5". 






Longest 3' 11", 

41", 41", 41", 

, 41", 

311", average 4'0". 
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Proportion oj length to widths 37 to 1. 

Not markedly channelled at the base and soon flattening out. 
Transverse marks slightly blackish green and slightly bloomed : 
the leaves lighter green than in Katha. 

Serrature rather soft, persistent. 

Proportional width of midrib to Ia7ni7ia. — At 1" from base, 
18 : 100 ; at 6", 20 : 100 ; at 12", 15 : 100. The midrib is propor- 
tionately narrower than in Katha, 



TERU OU TEUEUU. 

]. General remark, ^ on DiSTRuunioN ano ACRiruLTURAL 

AND CHEMICAL C^ARACTER^^. 

A. This cane is very like Dlmulu of Crm'dasp}ii' l)ut with ivory 
markings. In Gurclaspur district, where it is commonly found 
mixed with the local Dhmdx, it is looked upon as a fairly good 
({uality cane and the presence or absence of ivory markings is said 
to be a (question of woatlier conditions. Sometimes a cro]) from 
typical Teru seed will, in the next year, show no ivoi'y markings, 
it is said. On the wdiole Dhanhi is preferred to Tern in the Gurdas- 
pur district. Tn 2)arts of Julhmder. ljudhiana and Ambala dis- 
tricts it is occasionally met with as a mixture in the Dhaiilu of 
Phillafir croj).s. Generally then the ivory markings are present 
but occasionally they are absent and then the cane is identical with 
the Dhauhi of Gxrdaspur, In both cases the cane is known as 
Ekkar or Ghorru and is much disliked, as it is said to yield very 
inferior juice and the better cultivators discard it when selecting 
cuttings for seed. In the Samrala Teh si 1 of Ludhiana distiict the 
ivory markings are sometimes very heavy indeed. (There appears 
to be no i-eal morphological difference between Tereru and Dhaxln 
of Giu'dcis puy. The name signifies, I itm told, a streak, and the cane 
is distinguished by the gi'cater number of ivory markings which 
it shows on the stem. These markings are however exjilaincd in 
d i ffere nt ways bt t h e emit i vato rs . Some st at e , as noted al rea dy , t h at 
their presence indicates a condition of drought, while others stead- 
fastly adhere to the opinion that Tcreixt is a different cane fr(jm 
Dhaulu. It appears to me that the specimens which were brought to 
me were sought out for their abundance of ivory markings and I 
suspect that thev were drawn ccjually from Dha}du and Tereru plots. 
That the markings are not constant is, Ithinkj shown by the fact that 
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of tho 20 eaiu's exaiiiiiUHl ax (ciirdaspxir, sown from typical Terei t 
cuttings only seven had the markings at all in evidence. It wa , 
also found quite possible to obtain typical Tereru canes from tlr^ 
Dhaidii plot. After a careful morphological study, no intrinsic 
difference was found between tlie tAVO canes. Taking these facts 
into consideration it As^as deemed nn necessary to detail a full des- 
cription of tills cane from the accnmnlated notes. The measure- 
ments are hoAve\'er given as tliese do not altogether agree AAuth on<‘ 
another nor AAuth those giA'cn for Dhciuhi. Further study may 
shoAV that these tAvo canes represent different conditions and such 
are likely to be evidenced by the growth of the canes. — 0. A. B.) 

B. A soft cane generally yielding Mckar on good soils. The 
variety is classified as semi-rcsistant to frost on the results of tlu' 
last throe years' experiments. The average composition of the 
juice (average of the last throe years) is : - 


Month. 

Sucrose % 

November 

13-32 

December 

]3-84 

January 

14-24 

PVbruary . . 

IG'OU 


Invort Sugar % 


1-37 
1-48 
M4 
0-7 i 


The AUiriety ripens late in February. The sample of made from 
it oil the Agrionltural Station at Gurdnspnr yielded 68‘]o per cent, 
of sucrose. 

(For the details of sections A and B, I am indebted to Messrs. 
Southern and llarnes respectively). 


2. List ok speciaiexs examined. 

Canes ahonf six months old. . 

(a) Giirdaspur. September 191:5. Farm plot, irrigated; 12 
canes examined of Asdiich six Avere measured as to joint, Icaf-sheath 
and lamina. The canes Avere draAvn and the plot photographed. 

Canes aboaf ten months ohl. 

(b) Gurdaspur, Jannary 19U. Farm plot, irrigated ; 25 canes 
examined of which the joints Avere carefully measured in 20. The 
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raiips wprc dr^wii and photographed to scale, a typical joint was 
painted ami the field was photographed. 

Canes ahofti twelve months old. 

(c) Ourda.spur, ^larch 1913. ("ultivator's field, rainfed ; 7 
canes were examined and photographed to scale. 

((/) Harchowal, March 1913. Cultivator's field : 6 canes were 
drawn and photogi'aphed to scale. 

3. (JkXKKAU ('nAHAr'l'KRs OK the varietv. 

These have been mentioned a])ove and the differences from 
Dlmdn discu.ssed. 


4. CaXK ^rEAS^RE^^ENTS. 

ynmher of dead Jeares at sir months old. 10 to 1.5. n.veraging 13. 
Lemifh of cane and shoot after strl}i]iinq these : cane 3 '3". shoot 

b t . 

Total k}u/th of cane and namber of joints at siv and ten months. 
(^/) Total length fifi'l", number of joints 24, 

(/>) Total length 70' 0". nnmbe]’ of joints 24, 

Total lem/fh divided hjf arerafie fhiekness at the middle, l^t 
(a) 130^ {()) 150. 

Lenr/th of joints in different parts of the rane. in imdies : — 

(a) I'O, 1-5, r9. 2-2, 2‘7. 3'3. 3'8, 4-0, 4*2, PI, 3'8, 3*7, HM, 
3*4. 3*7, 3*5, 3*5, 3*2, 2*7. 2‘2, 1-3. 0 0, 0*3. 01. 

(?)) 3*1, 3 C), 41, 4*6, 4*5, ^*4, 4*2, 4*2, 4*4, 4*3, 4*0, 3*9, 3*8, 
3*4, 3*1, 3*1, 2*8, 2*2, 1*6, 1*0, 0*7, O* 5. 0*3, 0*1. 

Here, as in Katha, the curves of the six months and ten monthvS 
Canes differ very considDra}>ly, the older canes showing much longer 
joint.s near the ba.se and shorter ones near the apex. 

Thickness of the cane at various 'points. 

(h) Average of 20 canes, base 0*47", middle 0*45", top mature 
0*46". These differences are immaterial and the cane appears to 
be of practically the same thickness all the way up. It is to he 
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noted however that these measurements are of mature joints am! 
that the youngestj immature joints at the top, were often swollen 
and barrelled. 


6. Character of the joint. 

Tkichness, ovahms. 

(a) Twelve canes measured at the middle ; thinnest 0‘4o". 
thickest 0'60'', averaging O-oO"' 

(h) Tx^enty canes measured laterally + medially : — • 

1)ase 0-47" + 0'50''. middle + top mature 

0'4r/-f0m0". 

I'^'rom tlicse measurements ovalness is not a marked eliaracter. 

(c) Seven canes, thickest 0-04'' + O' o 8'" thinnest 0-44" + 0'46". 
{(1) 8ix canes, do. O' 58" + O' 61'" do. 0' 50" + 0*52". 

Length of inafure joints. 

(n) 8ix cam s. average length 8' I", average longest 4-4", average 
hasal I'O". 

(/>) Twenty canes, average length 8- 7", average longest 4*8", 
average basal 8*1". 

(c) Seven canes, joints judged to be 8'' to ,5" long. 

{d) Six canes, joints 2' 5 " to 4'0" long. 

9. LeAF‘8HEATH. 

(a) Six months canes ; ax'crage longest ; averages of the 
six canes in inches - 

7*4. 7-6, 7*9, 8‘1, 8‘0, 8'4, 8*6, 8'7, 8*9, 9'4, 9'6, 9'9, lO'l, lO'l, 
9-9, 9'7, 9*3, 9-4, 9'7, 9'7, 9' 4, 9' 4, 9*2 (8'7, 7'8, 3'2, G'7, O’l). 


10. Lamina, 


]V(d(h TO to T2". 


Length — Average lengths of the leaves from base to apex;— 


ni", 2'1". 2oL 2'5". 2'7", 2'8", 2'9L 2'llL 3T", 3'3", 
8'6". 3'8'k 3'7", 3'8", 3'7". 8'6", 3'6", 3'7", 3'()", 3'7", S'o", 
2 ' 2 ". 


3k5", 3'5", 
3'3L 2'7L 


Average longest lamina, 3'9". 
Proportion of length to width 37‘5:1, 



C. A. feARI?KR 


S5 


nESC’RIPTION OF PLATE. 


DhAULE or GURDASrCU. TKRERU. 

I. A six luojAlis caiio \\it\\ vatlior broad gro\rtli rings taking 
pa It in the curvature of the cane. 

'2. A ten months cane, slightly zig;:ag : the circht of hairs 
alisciil' and a distinct scar liiie is seen below the dark leaf scar. 

3. Lamina and sheath at their junction. There is no iigular 
process. 

4. A portion of tlic lignle with a fringe of minute hairs on its 
('(Ige. 

0 , 0. The middle joint of 1 with its 'bud enlarged. There 
are few bristles in the latter, but there is a slight cushion below 
the bud. The circlet of hair.s is not present but the top of the 
leaf .sf'ar bears a series of paj'allel grooves. 

7. Another bnd of the same caiK' rntli tufts of hairs at the 
l>ases of the flanges. In (> and 7 minute black hairs ai’e seen at the 
base of the bud. 

8. A bnd from a young, upper joint , tuore (dongated than 
u.'^ual a,nd rising slightly above the leaf scar. 

fl. 10. A lower joint of cane 2 ^^'itll narrow joot zone. Its 
Inid shows apical bursting. 

II, J2. bpper joints of canc with base of leaf sluaith ela.sping 
the stem round one and a quarter times its eircumferonee. in 
12 the bud is olotigated ami rises a good deal above tlie leaf .scar. 

13. A joint of Teyan with characteristic ivory markings. 







DHAULU GURDASFUR. 





(on smaller scale) 









DHAULU OF PHiLLAUK. 

1. General remarks on the distribution and classification 

OF THIS CANE. 

A. Found in submontane tracts of Jullunder. Ludhiana and 
Ambala districts, also to a less extent in Hosliiarpur and the north 
of Karnal. From the agricultural point of view this variety ls 
very like Dhaulu oj Gurda^nu\ in the general habit of growtli, time 
of ripening and outturn and quality of gui\ On close exaiiiiiiation 
it is found to have a very broad root zone and no pronounced growth 
ring, differing in both these respects from Dhaulu of Gurdas'pur 
and Tereru. The buds thus seldom reach the growdh ring. The 
joints are also much bulged on the side opposite to the bud, there- 
by gi\ing the cane a somewhat different appearance when cut. 

(I am indebted to Mr. Southern for the above information.) 

B. As stated in the Introduction, 1 have not met with this canc 
ill the field. Shortly after my last visit to Gurdaspur in January 
1914, Mr. Southern, touring in the Ludhiana and Jullunder districts 
and fresh from the study of the varieties collected at Gurdaspur in 
which he took much interest, wrote to say that he was convinced 
that the Dhaulu met with in these two districts was distinct from 
that in Gurdaspur. Specimens were accordingly sent down to 
Coimbatore where they were at once seen to be an additional mem- 
ber of the Punjab canes, differing in several important respects 
from the Dhaulu already examined from Gurdaspur. The canes 
sent down form the basis of the present description. They were 
not however entirely new to me for the following reasons : — 

(1) Some specimens of Dhaulu obtained from Jullunder in 
September 1913 were noted as differing in several important res- 
pects from the locskl Dhaulu of Gurdaspur and threw at the time 
doubt on the fixity of the characters observed in that cane. 
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(2) In examining Kanani o[ Jullmder, grown for some years 
on the (liirdaspur Farm, in January 1914. certain canes were seen 
in the sample of a glaucous green in place of the bright green of the 
Kamra and. on farther exaininatioii. proved to be a (juite different 
cane. 

(3) The Dhauy element of Dhaur-Kinar, from Meerut separated 
out by the farm staff at Gurdaspur. was examined and measured 
because 1 had failed to obtain good examples of this mixture at 
Aligarh. This variety was drawn and measured, and proves to 
belong to the same series. 

(4) A cane of a similar nature called Bodi, growing at Gurdas- 
piir and received some years ago from Aligarh, was gone through 
as if it was a Punjab variety, there being some doubts as to 
whether it had not crept into the more eastern districts. 

All foui‘ of these aic practically iirdistingulshable from the 
Dhaidfi of Phillam\ excepting by some slight differences in thickness 
and other minor points. It was therefore ^^itbout difficultv that the 
diagnosis was made at Coimbatore from the cai^.es sent down. 
Dliankt of Pbillaur is a cane of the Mamjo class, and this is of special 
interest in that 1 had concluded that this eastern section of the 
North Indian canes was not represeined in the Punjab. But it 
differs in some points from the typii*al members of the section. 
The canes are longer and thinner and grow to a greater height in 
the held than is usual. The Mciin/o class appears to undergo this 
change in its migration towards the north-west and DJmd<t of 
Phillauf may be taken as representing the extreme limit of this 
elongation, and in tact may be, for the time, considered as a 
connecting link between the primitive Dhaula of Gurdaspur and 
the short thick canes of the Mango class of the United Provinces 
and Bihar. 


2. Bpecimexs examined. 

The canes forming the basis of the following descriptions and 
measurements w^ere received at Coimbatore during the 191 1 
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,>j:oppiiig season. No opportunity has been afforded of studying 
; he foliage characters. The specimens have apparently come from 
rhe neighbourhood of Phillaur. 

3. General characters ok the variety. 

Canes thin, practically straight -sided but slightly /dgzag in 
Utcra.1 vie^\^ without prominent 1 ‘odes, and leaf scars descending, 
(hlour glaucous green to yellow below, yellow in lower pai’ts of 
joints. Ivory markings present in all parts but loweiyjoi nts often 
free: usually as a few long dark lines in the middle of tlie joint, 
passing tlirougli bloom band or not; sometimes jDiastofuosing to 
a dense net -work. Scar line defmite, dai'k brown. GroAvth ring 
j)ra.ctically non-existent as a separate hiyci-. this charactoi’ distijc 
guishing Dhaubi oj PhiUauf from all other Punjab canes. Hoot 
zone broad, with ill-arran.ged widely sepai'ated root eve.s. Cii'clet 
of liairs present, tlie hairs short aiul jiumei’ons. It bowe\ er soon 
disappears upwards, especially under the bud, although ti'aces are 
met with at other places most of the way up the stmn. Buds small, 
rounded, sometimes blackening at base, biirsti?>g ajically as a 
I'ule not ucaiiy reaching the region (h growth rin.g- -another 
cl^aracteiistie feature. Hairs not aycU dovelopod; minute black 
hairs present. A few spines on the back of the leal slieath in the 
specimens received, and the li gules rather large, arched above and 
with a fringe of hue silky hairs. 


4. Cane meastrements. 

Total length of cane, average of 18 canes, oO-o" with 22‘7 joints. 
Total length dlclded hg avecage thtekne^ii at jniddle, /.-i-k 97. 
Length oj loinlti in (hfjei'cnt paiis of the cane, in inclies ; — I’O. 
2*3, 2‘8, 3’7, 4*3, 4'5, 4*6, 4'7, 1-b, 4^3, 3-9, S'o. 3'2, 2-9, 2“2, 
1'7, 1’4, i-0, 0-8, 0‘5, 0*3, 0'2, 0*1. 

There are an nnusiudly large number of terminal joints under 
2" in length, a characteristic feature of the Mango group. 
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Thickness 0 / the mm ai mtlous points, 

(6) Base 0*59", middle 0-60", top matiu'c 0-o9". These figures 
show au average canc of surprisingly uniform thickness all the 
way up. 

0. COLOUll OV CAXE. 

Ohuieous green to yellow below; lower parts of the joints 
yellower. Bloom band visible, ehiefly on younger paits. not well 
defined below these ; descending distinctly but not thickly over the 
joint, giving a glaucous green above and whitish yellow below ; 
hardly, tliinly covering the growdh ring and root zone. 

Growlli i'iiuj often scarcely a defined ring, but sometimes seen 
as a narrow and darker band above the root zone. Root zone usually 
yellower than the rest. .Practically no blackenuuj (slight in places 
but thinly diffused) ; blushing not apparent in the specimens. 

Sad' line rather distinct below the scarious edge of the leaf-scar, 
dark brown, sometimes interrupted immediately below the bud. 

fcoi'p markings present in all parts, but the lower joints juore 
often free ; usually of a few long dark lines in the middle of the cane 
and heie passing through the bloom band or not ; in the upper 
joints a series of dark, parallel, sometimes anastomosing hues, in 
the upper two-thirds of the joints and passing through the bloom 
band. This form is ^'el'y pronounced in Bodi Avhere abundant 
splits occur. In Dhaulu of PhiUaar. splits are also present but not so 
pronoLineed and ajfse from the ivory markings. Groove marks 
practically absent but the harsh black incrustation indicated here 
and there. 

6. Characters of the joint. 

Thickness, oralncss. — The thickness probably varies a good 
rleal in ditfei'ont fields, some of the lots of canes sent down 
being thicker than others. The following are the averages of 15 
canes, med\a\ -V lateral’.— 

Base 0*59'' -f 0*04". middle 0'60"-i- 0'6S". top mature 0‘59"-h 
0’03". There a 2 )pear to be little traces of ovahiess in any part, 
the cane being remarkably cylindrical. 
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Lemjtfi ol mature /omfe— Average length in 18 canes 3*6", aver- 
age longest o’ 6^, and average basal (shoi-test) 1-6''. 

Shape viewed niedlalhj . — Practically straight -sided, without 
proiniuent nodes ; thickest at the leaf sear or region of the growth 
ring ^ root zone narrow ng downwards, hence the whole joiiit possibly 
slightly narrowing upwards ; younger, upper, inuuature joijits 
distinctly bulged, especially in their lower third. 

Shape viewed laterally, -~^\ighi\r zigzag wth .slight but distinct 
swelling below behind, tlie root zone taking part in the general 
downward curve ; hence the whole joint long concavo-convex, the 
upper immature joints are more plano-convex, the thickening being 
behind. 

Leal-scar slightly but distinctly descending, especially in tin' 
upper joints ; in the lower joints the scars tend to an alternately 
horizontal and descending position, as in many of the group. 

Sometimes a distinct remnant of the leaf-scar forms a scarious hp 
under the bud. The endiiuj is not decurrent. 

Circlet oj hairs present, short and numerous. Soon disappear- 
ing under the bud upwards on the cane, but some remains usually 
found right up the stem elsewhere, sometimes felt -like. 

Groove absent. 

Root zo}ie, moderately wide, with moderately distinct eyes, 
widely separated and not forming definite I’ii'.gs, the lowest eyes 
often at some distance from the lcaf'.scai’ ; t\vo to three rows. 

Growth rimj rarely traceable as a distinct band ; often prac- 
tically absent, altbougli the loot zone has an upper l)oiindary. 

7. Euu. 

Occasionally sw'elling below' but liardiy shooting ; bursting 
more or less apically, but sometimes tending to a slightly dorsal 
opening. 

Small, rounded, sometimes blackened above ; ]>ot nearly Jcach* 
ing the grotrtli ring except in young, upper joints. 
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Kising from the leaf-sear with occasionally a small, but dis- 
tinct cushion, 

Fkimjes, usually narrow borders I'ouiid the upper pait of the 
bud, rising liigh up, and often dark coloured : in younger joints 
sometimes rising lower down ; Jiever very prominent. 

Bristles meagre, confined to a few strongisli hairs round the 
apex ; basal patches usually absent, but occasionally indicated 
or even prosei'it ; minute black hairs present. 

8. Li':ae-sheatu. 

From the few slieatlis attached to the canes sent down there 
appear to bo a few spines on the back. The ligide h rather large 
and projecting upwards, rounded or angled broadly, ^\ith a fringe 
of longisli silky hairs. These characters nill need checking. 

DKSCRikTiOX OF FLATK. 

DhAULF UI' PHILLAUR. 

1,2, 3, 4. Drawings made from one selected cane, the base, 
middle, and upper portions shown, as well as the end of the 
shoot. Tlie buds are small and rounded, becoming elongated 
only near the tip (h/). Bursting is rather dorsal in the lower joints 
but sooji becomes apical. The root zone is very vide but the eyes 
are rather irregidaiiy disposed. The growth ring is practically 
absent, being occasionally indicated by a change in colour. The 
circlet of hairs is pieseut only in the low’er joints {Ih) and soon dis- 
appears, and ii sharply defined scar line is present. In the present 
case the scar line is interrupted under the bud but this is not usually 
so. Tlie ivoiy markings arc Jiot common in the louver joints but 
increase ii' nunibers upwards and there often pass through the bloom 
band and sometimes develop into splits. The leaf-scars are not 
accurately Iiori;?ontaI but are distinctly descending in places, 
especially in the upper joints. 

Irt, lb, 2a, 2b, 4a. Buds from various parts enlarged. The 
bud is not hairy : a few bristles are seen, but basal patches are usually 
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abseiil:; niiniito black hairs are present (l)aso of -k/). ^riio tiaiiges 
arise high up and are frequently dark coloured, fonnip.g a sharply 
marked border round the upper part of the bud. h) 4r/ the bud is 
elongated, as is usually the case so high up the stem, the Hanges 
arise below the middle and there is a trace of cushion uiuUt tlie 
bud. 

5. A couple of junctions of lamina and shcatln The specimens 
were dried np when they arrived but appear to show asr)inll ligular 
process and a rather high, arched ligvde. The lad vs en the edge of 
the latter are longer than in the Katha group. 




















KAUU. 

1. Genekal remarks ox distribution and aoricultuhal and 
CHEMICAL characters. 

A. Kahn is to be found widely distributed over tlie Province as 
ii chewing cane iiear towns. As a gur-iuaking cane it is practicallv 
confined to the Gurdaspur district, wliere the conditions for its 
growth are specially suitable. It is a green caiio becoming paler on 
ripening, with broad leaves and a tali ' growing Inibit. It is 
the thickest eanc in the Pro^^nce from which (jur is made. 
It requires more water, bettor lan.d and cultivation than any of tlu‘ 
other varieties and is subject to red rot. It ripens very late, fields 
very hea^dly and gives (pir and slmlxl'm of very superior qualit\’. 
It has a soft rind which accounts for its being a favourite for cliew- 
ing purposes. 

(Kahn differs in many respects from all the other Punjab cane.s. 
It is the only ganm cane and, as these are frequently wiped out by 
disease, its susceptibility to red rot is explained. T liave no inform- 
ation as to the migrations of this cane, but its allies are DllrJian, 
PansaM, Lata, Maneria, Chynia and Yuba, — C. A. B.) 

B. A soft, tliick, juicy cane, yielding a poor quality of gur in 
frosty seasons ; it is planted mainly on canal irrigated land but is 
beginning to extend to chahi and saitah lands as Avell. The variety 
was classified as ” quickly affected by frost luit quickly i ccovering “ 
in the season 1912-3, but tliis year has been non-resistant.” 

The average composition of the juice (average of the last three 
years) is : — 


Month. 

Sucrose % 

Invert 6u<»ar 

November 

10-75 

4-14 

December 

12-47 

2 -a? 

January 

i;r:M 

2-00 

February 

14-45 

1 -t) 1 
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It irt fully ripe about the end of January. The (j}iy made from 
vaiioirs s[n'ciniou.s of the variety yielded a sucrose content of fioiu 
()f)‘84 per cent, to 74' 14 per cent. 

(For sections A and B f iini indebted to ^lessrs. Southern 
and Ihirnes respectively.) 

2. List of spkctmens examined. 
nionlh old. 

(o ) Gu rd aspii r , Sept enibe r 1913. K arm p lot , i rri gat ed ; 1 2 
canes exaininedj of which 6 were carefully measured as to joints 
and foliage characters. Ganes and leaves drawn and habit of the 
field photographed. 

Ton months old. 

{!)) Gurdaspur. January 1914. Farm plot, irrigated ; 25 canes 
examincfb of ^vhich 20 wove measured as to thiclcness and length of 
joints. Ganes drawn, painted and photographed to scale. Habit 
of the held photographed. 

Twehr moidhs old. 

{(:) Gurdaspni*. .Maicli 1913. Baxaar canes (irrigated) ; fi canes 
i'xamined. draAVn and photographed to scale. 

{d) Gurdaspur. March 1913. Bazaar canes (rain-fed) : 0 canes 
examined, drawn and photographed to scale. These canes appeared 
to bo irregular and immature. 

(e) Harcliowal .March 1913. thilti vator’s held ; 6 canes ex- 
amined and photographed to seale. 

Most attention was paid to the hrst four of these sets of eanes. 

3. General ouaracters of tue variktv, 

Kahu is a inoderaLe sized, upstanding variety with a heavy top 
of foliage. The canes are tlnck as eompared with others of tlio Pun- 
jab and the ri nd is soft . Idi e joi nts are arranged i n a zigzag manner, 
wth slightly decurrent ieaf-scai: end, bulged above the growth ring 
which is depressed, with swollen root zones and prominent nodes. 
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'file canes are glaucous green to yellow, blushing purple where ex- 
posed between the leaf -sheaths. Ivory markings are absent. The 
( ire let of hairs is reduced to a few long stiff hairs under the b\ids. 
The buds are large, ovate pointed, exceeding the gro^\i)h ring, often 
arising some distance above the leaf -scar and provided with a dis- 
finct cushion. Bristles fairly developed but basal patches often 
meagre, minute black hairs present especially in the lower parts. 
Leaves broad and curving broadly l)ack, closing into a rather dense 
tuft at the top. Sheaths not clasj)ing the shoot widely and with 
characteristic purple blotches wliilo li\a]ig. Ligiilar processes 
absent. 


4. Caxe measurements. 

Dead leaves at six months old, 7 to U, averaging 10. 

■Le)igth of emie. awl oj shoot aftee slreppiiu/ these. Cane 2' 4", 
shoot O' 4", suggesting late development. 

Total length of emie and number oj joints at six and ten months, 

(a) 47'2'' with 18'2 joints. 

{h) o7‘3" witli 21 ‘0 joints. 

Tliese figures show a marked difference from tliose of other 
Punjab canes n.nd appear to strengthen the idea of late development. 
A good deal of growth apparently takes place after September. 

Total lewitk divided % average thickness at the middle, l~t ; - 

{a) six months canes. o6. (6) ten months canes, 74, indicating 

tliat the September canes had not reached their mature form. 

Length oj joints in different parts oj the cane, in inches 

(а) Average of 6 canes, 1'9, 2‘7, 3-1. 3*2. 3‘2. 3’3, 3*3, 3*4, 
3*0, 3*4, 3*2, 3*3, 3*2, 2*3, 1*7, 0*8, 0*4, 01. 

(б) Average of 20 canes, 2*7, 3*3, 3*8, 4*2, 4*2, 4*1, 4*0. 3*8, 
3*0, 3*6, 3*3, 2*9, 2*7, 2*3, 2 0, 1*6, 1*3, 0*9, 0*5, 0*3, 0*1. 

On comparing these two scries of figures we note, as we did in 
Katha and others, that they di ffer i n t wo respects. In the first place, 
the older canes have a larger number of short joints at their ends, 

7 
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the minimum O’l" joint being much more gradually reached than in 
the six months canes. Tliis we have put down to cessation of the 
growth in length at the end of the growing period. The older canes, 
ill the second place, have, on the whole, longer joints at the base 
and sooner reach their maximum. 

Thichiess oj the cane at various points. — The canes in Kahu 
are remarkably uniform in tliickness in different parts. Occasion- 
ally they commence with half a dozen shorter joints, and these 
are narrow below and thicken upwards. Generally, there is a 
slight narrowing upwards in tlie upper half of the cane. The 
measurements of the 20 ten-months-canes were as follow ; — 

Base 0‘75'b middle 0’75", mature top\0’72". 

5, Colour of cane. 

The cane in Kahu is of a glaucous green or yellow colour, the 
skin being light green or yellow^ under the bloom. The joints are 
yellower at the base. The youngest ones in the terminal shoot arc 
apple green before the bloom appears in any quantity. The hloo^n 
hand h moderately distinct as a band descending over the joint, 
even the growth ring occasionally having scales of wax on it. 

The growth ring is green to browniish yellmv according to age, 
but it is not a very marked layer. The root zone is cream coloured 
to stone yelloAV and ultimately brownisli yellow-, sometimes lieavilv 
bloomed. 

Blachening is frequent, especially at the top of the joints when' 
tlic bloom is greatest, these twm being inter-dependent. Blushmj 
of the joints is a constant character, those exposed to the light 
betw^een the leaf -sheaths assuming a dark purple due to a browui 
sldii under the bloom. 

There is a scar line rather than a scar band above the bloom 
layer, but it is light in colour and not very pronounced. Ivory 
markings are apparently absent, as w^ell as splits. The groove 
appears to be without marks of any significance. 
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6. Characters of the joint. 

ThichKSSy ovahiess . — Average thickness in the specimens 
.‘Xaniined, lateral + medial : — 

(a) 12 cancs O' 36'^ to 0*88'', averaging 0'81r'\ 

(b) 20 canes base 0-75" + 0*75", jniddle 0*75" + 0*78", top 
0*72" + 0’76k Average thickness at the middle, 0*77". 

(c) 0 canes, thickest 0'8l"+0‘83", thinnest 0*6t" + 0'72". 

(rf) 6 canes, tliickest 0*81" + 0*78", thinnest 0*52'' -}• 0*50" (im- 
mature). 

(e) 6 canes, thickest 0*82"-}- 0*84", tliinnest 0‘67"-1-0'69". 

These thicknesses show remarkable uniformity, allo^ving for 
t lie canes i n {(1) being un ri pe . There i s also e xt remely litt le ovalness. 

Length of mature pints, 

(a) average mature joint 3*2", average longest 4*6", average 
shortest 1*0". 

{?>) average mature joint 4' 7", average longest 6'0", average 
shortest I'O". 

Shaj^e viewed medially, — The joints of KaJiUy viewed medially, 
are more or less straight -sided in the middle, but, ovdng to the 
prominent nodes, assume a general biconcave aspect, especially in 
the shorter joints. There are, however, a number of charac- 
teristic lo(*al swellings common to many canes, which are some- 
what pronounced in most Kahn stems. The following may be 
taken as a typical, well developed joint tlie leaf -scar is the 
thickest part ; above it a more or less protruding root zone narrows 
upwards in a symmetrical curve on either side ; tire growth ring 
is usually thinner, perhaps the tliinnest part of the joint ; im- 
mediately above it a shght symmetrical swelling of tire lower part 
of the joint causes the gro^vth ring to he in a depression exactly as 
if a string had been tightly tied round the joint at this place ; 
the joint then narrows upwards with curved surfaces to just 
below the bloom band, which is again one of the tliinnest parts 
of the joint ; from this point the joint thickens out broadly and 
symmetrically through the bloom band upwards to the leaf-scar. 
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As til CSC local tliiclvcnings occur in various degrees in other 
canes, it may be found convenient to include, them in one coir- 
prehensive term. Ihifortunately there is no. such term kno\YH 
to me in comparative morphology but, ignoring the root zone, w.- 
may perhaps describe tlic joint as oA’ate campanulatc." Thi.v 
poition has the form of an ornamental urn and the root zone lias tli.‘ 
appearance of a suitable pedestal for it to rest on. 

The root zone Is not swollen in the immature canes {d) and in 
these even narrows downwards. Tn the short, joints at the base 
of the cane, the shape is so far altered that tlio joints are narroiv 
liclow and thicken liroadlv upwards. 

Shape Viewed laferalhp — The joints are markedlv ^^igzag : tlio 
general shape is concavo-convex, with a distinct swelling below 
behind above the root zone. Where this swelling is not present 
the joints are biconcave, for instance in the 3^oung upper joints 
of the canes. The typical joint has its anterior surface concavt' 
and its posterior distinctly sigmoid. 

Leaf -sears often slightly descending, with or without a shoit 
strong lip. The outer ead of the leaf-scar is often dark and sharply 
marlccd and is sometimes distinctly decnrreiit. 

Circlet oj hairs not Avell developed in Kahu, being restricbal 
to a few strong straight hairs iindei' the bud below and soon 
disappearing upwards. There arc usually no hairs at other parts of 
the circumference. 

Groove fairly well marked in thicker canes, often not distini't 
in thinner ones. 

Root zone liloomcd. usually tubercled lielow, swelling bell-likc 
downwards, sometimes hat or even narroving downwards, but tlii> 
is usually due to the joints l)eing young and immature or poorly 
grown. There are two rows of large eyes or one largo one below 
and smaller ones above. Ivory iiuirkings have not been noteil 
in the root zone. 

Gnncth riiuj not usually a very marked or wide ring ; oftoii 
)iarro\v and inconspicuous and genera ily depressed. The lower 
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iiargiiiis usually well defined but the upper is often rather di Hie ult 
t o make out. except by the cessation of bloom and tlie eousetpieiit 
■. iuiugos ill ‘colour. A\ axy flakes of bloom have been noted in some 
parts of the cane on the growth ring. 

7. Bl'o. 

These were not infretpieidly b'ltooliny in the specimens t‘xaini ned, 
usually hurstnuj at the apex. They are large, elongated. oN'ate, 
pointed, extending beyond the growth ring ; they often lise ahovi? 
the leaf -soar and have in conse^pience a more or less developed 
ciisluon. 

Tile jiamje.'i are regularly present, rather narrow a.ml extending 
beyond the apex. 

Bristles moderately developed, sometimes white and conlined 
to the inner part of the flange ; bas((l ixUrhes present or nut. meagri'. 
i heir place being sometimes taken by minnte biaek Itairs, Minute 
Ifidek hairs present, chiefly near tlie basal ])atches and sonimimes 
taking their place. 


8. LliAFV SHOOT. 

Iauivcs moderately widely spaced on tlu' stami but closing in 
at the upper end to a congested tuft, this being especially noticeable 
in the older canes wdiere all the younger leaves are dead. Usually 
about 7 visible leaves in the terminal la ft. placed in the last two 
inches of the shoot. 

y amber vj terminal joints under 2" lomj. -i in the si.x months 
raneS; (j iu llie ten months. 

{«) six months old i’7"j 0’8'k trlk 
(b) ten months old i'U'k 1*3", O‘0 , O'o , O' 3 , 0*1 , 

showing the slow'cr apieal growdli in the maturing eanes. 

9. Leaf-shhath. 

Lemjth of the sheaths in the young, vigorous, six inoiitlis old 
plants; average of six caues, in inches : — 8*0,. O’D, 0*1. 8 9, 8 9, 9 U 
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9'4, 9-3, 9-4, 9’3, 9-3, 9-6, 9-5, O'l, 9*2, 9*1, 8'8 (8'2, 5*o, I’O, 0*3, 0*1). 
Aveivge longest in the six canes 10*3'^ 

The colour of the dead leaf-sheaths is perhaps slightly pink, 
but a good deal obscured by blotches of brown. The living sheaths 
are characteristically marked by dark piuple stains, this colouration 
being scon in all the members of the class. They are rather heavily 
bloomed. The smrious border arises late and is apparently a re.sult 
of the death of the edge of the lamina above it. 

There are no sillcious spines, but the surface is rough belli iid. 
The minute hairs between tlie veins behind are distinct under the 
lens and black coloured below. The base of the sheath does not 
clasp the stem uidely. 

Proportional width of sheath to lamhui at junction : — 20 : 24, 
18 : 22, 20 : 23. As a natural consecpience of these small differences, 
the ligidar processes are absent. Lkjule very narrow, with a lozenge 
in the middle, hardly clothed on the edge with minute hairs, which 
soon disappear. 


10. Lamina. 

Width considerable, about 2" on the average, the maximum, 
width varying from 1’8" to 2*2'' in the six canes examined. 

U'Hijth, Average kmgths of lamina in six canes, 2' 0", 2' C", 
2' 11", 3' 0", 3' 2", :T 2". 3' 3", 3' o", 3' 5", 3' 6", 3'9'k 3' 11", 3' 10", 
3' 10", 4' O", 4' 0", 4' 0". Average longest 4' 2". 

These arc the visible leaves. It is (juite probable that greater 
lengths might ha\e been reached later in the season. 

Proportion of length to width, 23 to 1, very different figures 
from those usual in the Punjab canes. 

^ot channelled ; slightly, loosely embracing the shoot at the 
base, the edges sinuate at the base. Transrerse marks dull or 
brownish green, varying. Serrature at middle harsh persistent, 
of short, sharp, close-set, rather straight, low-lying spines. 

Proportional width, of mid^rib to loAnina, at ba&c, 0 20 . 1 oO, 
at 1", 0'20 : i'53, at 6", 0*20 ; l‘o(i, at 12", 0'19 : 1*75. 
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DESCRIPTION OF PLATE. 

Kaiiu. 

1. Joints of a six months cane. These arc concavo-convex, 
\nth a swelling below behind. They are zigzag but the leaf -sear 
is practically horizontal. The root zone is swollen, increasing in 
tliickness dowmvards. The groA\i;h ring is narrow and doprossed. 
The bud is large and bulged below ; its tip projects beyond the 
gro^\1)h ring. There is a distinct, blunt shelf or ledge under the 
bud forming a truncate lip. The circlet of hairs is not in evidence. 

2. The lower part of a ten months cane. It is blackened 
below, especially in the upper part of the. joint. The characters 
noted above arc maintained. The leaf-scar ending is distinctly 
decurrciit for a short distance, as seen in tlie two upper nodes. 
2a is the enlarged bud of the top joint. 

3. 3a. Medial view of a couple of joints of a ten months cane. 
The characteristic shape of the joint is seen from leaf-scar to leaf- 
scar ; this has been called ovate campamilate above the root zone 
and the latter thickens bell-like downwards. The rcmuaiit of the 
cfi’clet of hairs is seen as a few strong bristles under the bud. There 
is a well-marked cirshioir, the bud rising at a little di .stance abo\c 
the leaf-scar. The bud bursts apically and is ovately elongated 
or even triangular. The flanges arise low down and form a narrow 
border to the upper part of the bud. Hairs are not very pronounced 
but bristles and basal patches are present. 

4. The upper part of a ten months cane shoving the leaf- 
sheatli clasping the stem narrowly. The base of the lamwia is 
not very mucli narrow'er than the leaf-sheath and there arc no 
ligrdar processes. The ligule is narrow but has a lozenge-shaped 
expansion in the middle. The hairs on its edge (8) are meagre and 
quickly disappear. 
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i. General remarks on dlstrikution and ackii'I'ltukal 

AND CHEMICAL CHARACTERS. 

A, Kamm is very little grown in the Fun jab, althuugh it is 
often seen in small quantities in the submoiitauo traits to the east 
of the Beas. It is an unimportant cane from the agricultural point 
of view. 

It is slightly thicker than Dhaiihi of Giinlaspuf ami lipeiis to 
a. bright green colour. It is very seldom gj'own puiv, has a soft 
rind and is mostly used for chewing. Owing to its soft rind it is 
very liable to be wiped out by frost, which happens periodically 
ill severe winters. (Kanaya is interesting from the Jiiorphological 
point of \iew and appears to me to present several piimitivo charae- 
ters. In the Introduction 1 have stated the case for its periodic 
introduction from the neighbourhood of .Meerut, but its wvry narrow 
leaves and the persistence of the circlet of haii's bring it near to the 
primitive Katha canes and it is possible that it, like Kaifm and 
Dhauhi, may have been derived from Sacchayfnn .siH/utanenm. 1 
look forward to tracing its relationships in other Froednees and 
may some day be able to suggest a liiie of development divergent 
from those given for Katha and Dlmda to tin eke r canes further 
east.— — C. A. B.). 

B. A cane wdiich. being harder than Dhaiih/ and softer than 
/va(/<a, gives a juice of high specific gravity, but yields a less quantity 
uiidel' the iron than all of the other seven types \uider report . 
It is new to the District and was planted on tlic Farm in the season 
1913-4, wdieii about half of the plot gave ahahkay. Tire variety 
may be classified as semi -frost -resistant on tiie results of this 
season’s experiments. 



106 


STUDIES IN INDIAN SUGARCANES 


The average composition of the juice in the season was : — 


Month. Sucroisc % Invort sugar 


XoToniber .. ' 11 -8 1 4-1 [J 

December . . . . . . 13'47 2“7f> 

.January .. .. .. 1410 2-40 

Kcbrnary .. .. ... ID ‘17 1’22 


It is fully ripe about the middle of February. 

(For the details in sections A and B, I am indebted to Messrs. 
Southern and Barnes respectively). 

2. List of specimens exa .mined. 

The specimens examined were from the farm plots at Gurdaspur 
for which the canes had been obtained from Jullunder. 

Canes six months old. — (n) Gurdaspur, September 1913. Farm 
plot, irrigated ; 12 canes exanuned. six of which were measured 
as to their joints, leaf -sheaths and laminas. Canes drawn and 
field photographed. 

Canes ten months old. — (6) Gurdaspai\ January 1914. Farm 
plot, irrigated ; 25 canes cxamintMl of which 20 were measured 
as to their joints. Cd^es drawn, painted and photographed to 
scale and the field pliotogra plied. 

3. General characters of the variety. 

In nunnte points this cane seems to stand somewhat between 
Katha and Dhanlu of Gurdaspfir. Canes moderately thin and 
often oval in section, grooved, straiglit, with sliorter joints and 
more prominent nodes than in Katha, and therefore the joints 
biconcave, especially in medial view. Colour bright green, the 
bloom not descending much over the joint and tliereby hiding the 
natural colour. Cut and stripped canes soon turn a bright red pink 
on exposure. The red brown marks in the groove seen in /u(?/w are 
found in Kanara* There is either a scar line or a scar band. 
Ivory markings arc not common but, when they occur, they fre- 
quently pass through the bloom band. Circlet of hairs present, 
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persistent all the way up, the hairs becoming snorter and lower 
upwards. Buds short, small, squared, not reaching the growth 
ring, bursting dorsally ; not well provided with hairs, but minute 
black hairs present. I'he leaves are very narrow, altliougli some- 
what wider than in Katha ; the young leaves resemble those of 
Dkiidii of Guidwipar in being erect, strict, without bent tips. 
The lamina is rather channelled at the base, the lenf-sheatli dues 
not embrace the st(un widely and the ligular processes arc small 
or absent. 

4. Cane measukejients. 

De ad lea ves at six man th^ old, a vc i: a go . 1 0 . 

Length of kx months cane after stripping dead leaves. — Tlie 
canes averaged 2' 4", the shoot 0' 3". These ligures suggest slow 
initial growth in this variety. 

Total length of cane and nn'inber of joints^ at six and ivn 
tnonths : — ■ 

Six months canes (a) 49*0'' with 21 '3 joints. 

Ten months canes (b) o4‘2" with 2o'5 joints. 

Total length of stripped cane divided bg average thickness at the 
middle^ 1. i. 

(tt) 82, (6) 85. 

Length of joints in dijjereni parts of the cane, in indies 
(a) 1*3, 1*9, 2*4, 2*7, 3*0, 3*0, 3*1, 2-9, 31, 3*0. 3*1, 3'(>, 2*9, 
2-6, 2*7, 2*6, 2*1, 2*1, Tl, 0*3, 0*1. 

(h) ri, 1*5, 2*0, 2*4, 2*8, 3*0, 3*2, 3*3, 3*3. 3*1, 3*0, 3*1, 
3'1, 3*0, 2*9, 2*6, 2*2. 1*8, 1*0, 1*3, 0*9, 0*0, 0*4, 0*2, 0*1. 

A comparison of these two sets of figures show's at onco how* 
rapidly the end of the shoot is growing at six months and how 
slowly at ten. It is also to be noted that the basal joints of the ton 
months canes are not any longer than those at six months, as is 
the case so markedly in Kahu and Lalri The two series of measure- 
ments are so similar that we can readily believe that w'e are deahTig 
with the same set of canes at different periods of growTh, tlie measure- 
ments running parallel until w'e come to tlie tcruiinai shortening 
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region. Turning to the full liyt of mkvtturenients of wliicli tliene 
arc th(.‘ averages, we do ho\vc\'er find the two classes of canes noted 
ill Kah>i. There is one cane with far fewer joints tliait the rest, 
and it has long basal jijints, and there is also another with an average 
miiuber of joints which shows a similar tendency. The figures for 
these two are given below and show that they are fairly comparable, 
but that oiio has an unusually large nuinher of short terniinal 
joints: — 

No. 11. 2‘7, 3-3, 3'6, 4*1, 4-1, 3\S, 3-5, 3-4, 4*3, 4*3, 4*4, 4*o, 
2*2. 2*0, rU, l‘U. O-o, 0-3, 0-1. 

No. 0. 2 * 0 , 3T, 3*3, 3-1, 3*8, 3*5, 3*4, 3*1, 3*9, 4*1, 2*U, 2*2, 
2* .5, 2*2, 1*8, 1*9, 1*8, 1*2, 1’2, 1*0, 0*0, 0*5, 0*3, 0*2, 0*1. 

ihit the great inajoritv', 18 of the 20, liave short basal joints, 
gradually increasing in length as intlie typical six months canes. 
From this wc are, i think, justified in gathering that the Kunum 
canes arc rather late in developing, and there is little of the distinc- 
tion between early formed and late formed canes which we note in 
certain other varieties. 

Tiiivknc\^f< oj (he mne id cunons poof/s.— The canes are practi- 
cally uniform , excepting that the lower joints are somctiincs 
short and narrow, each joint tliickeiiing from base totoj). Aver- 
agethickness in (6), at base 0‘00*k, at middle 0*00'k at top 0’02'k 


5. Colour ok ca.ne. 

Canes green or yellowish green, being yellower in the lower 
paitsof the joints. Tire youngest joints are of a clear apple green. 
The bloom band is modejatoly distinct, especially i the greener joints 
but descend.s comparatively little over the joint, thus readily dis- 
tinguishing this cane from the usual glaucous green ones of the 
tract. This colour makes it easy at once to pick out the Dhaula 
admixture in kanam plots. Blackenimj is not markedly present. 
The canes bh(,sh readily to a rather bright red pink after cutting. 
The (jroivth rings are greenish to yellowish brown according to age 
and the root zone, similarly, greenish yellow to bone yellow. A scar 
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line is sometimes present of a ligjit brown ( olour. but o srtw hand 
is also sometimes met with, [ronj niai'kiinp are not very (‘ommon 
and these often pass through the bloom band, lii tlie youngest 
paiis of the cane there is often a joint with niuny close parallel 
lines in the middle of tlie joint, as in so many other kinds of canes. 
The young parts are often split m the covered-iip bud portion. The 
ijrooee not infrequently shows the red brown marks whiedt hav(‘ 
been taken to be characteristic of the Katha alliance as contrasted 
witli the Dhaujn, 


i), (TfAnACTKins ov the joix'r. 

Th ickiiess . oral ness . 

(a) Average of six canes at the middle, lateral + medial 0*57" 
+ 0*64". 

{h) Average of 20 canes, base OHIO + 00 niiddl(‘ 0'02” + 0‘0o'k 
inature top 0*6r'T0‘67'k These figures suggest an oral rane a,nd 
this cliaracter is seen, tlie moment the canes an' (uit and stripped. 

Lenfjth of Mat are Jotnls, 

(a) Average 2*00", average shortest (hnsal) I ’It", average 

longest 3'o". 

{h) Average 2* 03", a.vernge sliortest (l)asal) I'l". average 

longest 

Shape rieired medialhj - S\\^\\t\y hiconeaxav the growth ring 
l)eing the thinnest place anal tlie joints graduallv thicloming 
upwards: root zone slightly swollen aiul tlie leaf-scar the thickest 
part. Jlence the joint is elongated campnniilate aliove tlu‘ root 
zone, and differs from Koht' chiefly in tlie less prominent no(h‘s 
a.nd the absence of the swelling above the growth ring. 

Shape rieived tem?///. -Slightly thickening upwards, bicom-ave 
or concavo-convex, according to the development of the slight 
tliickeiiing below behind. The relative thickness oi parts in othei 
respects is similar to that in the medial view. 

Leaf-scar, practically liorizontal Init occasionally sliglitly 
descending, and without definite hp. 
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Cireld of hairs present and persistent most of the wav up. 
(retting shorter and more meagre upwards. 

Groom rather distinct, narrow, all the way up the joint. Some> 
times with a rather deep depression above the bud and not in^ 
frequently with the brown red mark characteristic of Katha canes. 

Root zone not wide, usually slightly swollen, bell-like, dowm 
wards ; eyes hardly tubercled, in 2-3 moderately distinct rows. 

Growth ring narrow, flat to slightly raised, but lower than 
root zone. 

7. Bud. 

Shooting not noted ; bursting dorsally. 

Short, .small, squared, sometimes protruding hemisphericallv, 
not reaediing gro\rth ring. 

Arising close to the leaf -scar which has often to be removed 
to note the characters of tlie small bud. 

Flanges small and not very conspicuous, rising rather liigh 
up, narrow below but broad and often squared above the apex. 

Bristles not pronounced ; basal patches poorly developed or 
absent ; niinute black hairs present. 

8. Leafy shoot. 

Leaf end not apparently bent as in Katha. 

Number of terminal joints under 3 at 6 months and 8 at 
10 months. 

(a) 2-1, 1-1, 0*3, 0-1. 

{ h ) 2*2, 1-8, 1-6, 1-3, 0-9, O'G, 0*4, 0-2, 0*1. 

These figures sliow% in a pronounced maimer, the slowing 
down of apical growth towards the end of the season, and are 
perhaps characteristic of a shorter- jointed cane than Katha and 
Dhaulu. 

9. Leaf-sheath. 

Length, — Average length in six months canes, in inches : — 
(a) 8-2, 8*8, 9-7, 9*9, 10’3, 10*6, 10‘6, 10*8, ll’O, 11*0, 10*9, 
U*l, IM, 11*3, 11*2, 11*3, 11*3, 11*2, 11*0, 11*1, 
(10*4, 9*0, 2*2, 0*3, 0*1, in bud). 
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Longest sheaths in the several canes 12'4^ u j , iu-8", V2'\\ 
11 * 5 ", ir6". Average lo}ige$t 12’0''. 

Not bloomed, vitli clear parallel veins, those recently dead 
not becoming clear crushed strawberry coloured. 

Scarious border apparently forming rather early and before 
the death of the lamina edges ; edges of the upper, younger leaf- 
sheatlia frequently browned. 

Flairs at junction of leaf -sheath and lamina descending along 
the edge of the sheath ; hairs between the veins behind just Ausible 
under the lens, blacLened below. 

Base of the leaf -sheath not clasping the shoot widely, prac- 
tically as in DJiaula. 

Proportion oj ba^x of lamina to top of leaf-sheath ; rather var}ang 
in the specimens examined, 10; 13' 5, ll'o:13'5, .10‘o:15'r>. Tliis 
last one, as might be expected has a small hgular process. These 
figures require checking in further .specimens. 

lAgnlar processes absent, indicated or small. 

Ligule narrow, not indented below, ^rtth a fringe of smallish 
but distinct hairs. 


10. Lamina. 

Width, usually under 1", but occasioiially reaching tliat figure. 

Loigth in the six shoots examined iimluding all leaves \rtth 
visible, tips ; averages from base upwards : — 

2' 2^ 2' 3", 2' 4% 2' 10", 2' 8", 3' 2", 3' 2", 3' 2", 3' o', 3' 5", 
3' 6", 3' 2", 3' 2", 3' 7", 3' 7k 3' 8k 3' 8", 3' 8k 3' <}\ 3' 8k 3' 8k 
3' 8k 3' 2", 2' 7k 1' 10"- 

Average, longest in these six canes 3^ 10'. 

Propoiiion of length to ividth, 46 to 1. 

Rather channelled at tlie base, slightly, loosely embracing 
tlie stem. 

Transverse marks dull blackish green, lightly bloomed. 

Serrature harsh persistent, made up at middle of minute, 
scattered hairs. 
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Proportional width of mid-rib to lamina. 

At ]"froni ))asc. 0'20:0‘50,. at 6'', O' 16:0*55. at I2'\ 0:14:0*75. 

DERORTPTION OF PLATE. 

Kanaka of jullunder. 

1. Portion of a six nioiitlis cane. The root zones are rather 
narrow ljut tlie buds are very small and do not reaeli the grovTli 
ring. The latter is distinct and narrow and not very deeply 
coloured. The circlet of hairs is well marked. 

la. Medial view of the middle node of I,, and lb, the bud 
enlarged. The, bud is circular with a flat top formed by the narrow 
flanges which arise about the middle. Bursting is markedly dorsal. 
The bud is sunk in a rather pronounced depression at the base of 
the groove, A comparison of 1 and la, shows that the cane is oval 
in section. 

2, 3. The base and top of a ten months cane. The characters 
noted above are maintained. The root zone is narrow and rather 
swollen downwards. The buds are very small, rounded or flat- 
topped and bursting dorsally. The circlet of hairs, well developed 
and persistent most of the w’ay up is only present here and there 
at the top. The ivory markings are sparse below^ and pass through 
the liloom band above. One joint has a mass of ivory markings, 
as in Katha, but these extend here almost the Avhole length of the 
joint, instead of being confined to one paid, as in Katha. 

2a, 2b, 3a, buds of 2 and 3. The vestiture of hairs is not very 
w'ell developed, l)ut varies. 

4. The top of a six months cane, showing the leaf-sheath 
clasping the stem widely at the base. 

5, 6, 7, 8. Junction of lamina and leaf -sheath. ligular pro- 
cesses are small or absent and the tuft of hair.s descends along the 
edge of t he leaf -sheath i n 7 . The li gule appea rs t o be rather narrow% 
The hairs on its edge (8) arc minute. 

Coimbatore, 

April, 1914. 







KANAKA OF JULLUNDFR. 6 MONTHS OLD 
(The black mark on the bamboo is just under 6 feet.) 
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B.SC., L.Ag. Price, As. 2 or .V, 

No. 46. Bee-Keeping, by C. C. Ghosh, b.a. (Tn the press.) 

No. 47. Notes on Sugar Macbinery and Manufacture in Northern India, by Peter Abfi 
P rice, As. 5 or 6(i. 

No. 48. First Report on the Experiments carried out at Piisa to improve the Mnlhen v Silk 
InduHfry, compiled under the direction of the Imperial Entomologist bv M N Bp 
(In the prm.) o > J • 

No. 49. The Experimental Error in Field trials with Sugarcane and the effect on this error 
of various methods of sampling, by H. E. An nett, b.?c., f.i.o. (/m the press.) 

No. CO. The Improvement of Tobacco Cultivation in Bihar, by A, Howard cie m a 
and Oabbielle L C. Howard, m.a. Price, As, 4or0tf. ’ ' ' ^ 

No- 51. First Report on the Improvement of Indigo in Bihar, by A. Howard cie ma 
and Garr[eli.r L. C. Howard, m a. (In the press.) ’ 

No. 52. Soil Ventilation, by A. Howard, c i b . M a-, and Gabrielle h. C- Howard, m.a. 
(tn Ikepi'fss.) 

No. 53- Soil Erosion and Surface Drainage, by A. Howard, c.I.a., M.A. [In the press ) 

No. 54- Second Report on the Imp* ovement of Indjgo in Bihar, by A- Howard, c I.E., m.a. 

and Gabrielle L. C. Howard ma- [In the press) ’ 


BOOKS. 

•• Indian Insect Pests,” by H. M. LkekoY, m.a., E.K.S., E,Z.S. Price, Re. 1-8. (Out ct 

prtti^) 

*’ Indian Insect Life,” by H. M. I.eitroy, m.a., e,k.8., f.z.s. ; and F, M. HowlEtt, 
B.A, 786 pp. Pi'ice, Rs. 20 or 30 j. 

“Wheat in India.” by A. Howard, m.a., a.r.c.s., f,l. 8. ; and Gabrielle L. C. 
Howard, m.a. 288 pp. Price, Rs. h or 7a. Get. 

“ A description of the Imperial Bacteriological Laboi atory, Muktesar ; Its Work and 
Products, by Major .1. D. R. HoLMEs, M A„ P.sc., M.R c.v.B. Price, As, 8or9rf. 



